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Bt IITmieiaiertd.'ntt to tha alfhtHHIi Atj et atpuniaitt, t. D. isn. In it\ttHT 

. Hund rur ofLlia loleniidince oriA Unksd SuUi 6f Anarl»,Da>i/(I .AlanH oPnlil 

dLiIrlrt, hiidi'piuiiBdlnihlaaAcaihB lUJuorilioalt, dMilglUHlurHr haclolnu M 

milllo[, In Iba wordj fnllowinf, fatnf j 

••.artAnuiic, In iihleh iha Prlnclplu sf iqHnUng bf nuniMn tin tmlrtleilli' «- 

KaJiivl, utd •rnttwilaaj inillsl I ituiteiiabliibu Aa AdrniOMMtMderivtd twili 
m Iha todgcUra lud aynliaila Hodtor liMrac^ng: tba ■hnTamiida flunlllar fer n , 
irau VuMr of uaeftil and InwraMlnf Eumplaa, calculuad at oiKa lo anniaiha Pii. ' 
plIlD tba aiait. uid Bi S,n blm > mH Knowrxdga gf f Ifnna In (hair AppTkaclon K all 
tha |iraa<»l FiirmiM « LIA. Dailgnail fur iha Uaa oT BcliMla and Acadamiaa In Iha 
UnlMd Bum. Bt ''■™<' -'''■>'™- 'f' ^ '^<»li»'' ol il" Bcbolar'i AililiiiMic, Schixil 
OeographT, dc" 



■uof daalning, enin'trif an'l autilnr hiuorial and oihei prtnu." 
CHABLEa W. CUTTER, 

C(trii/'AiI>ialricla/jrai*.,aiBV<A<>i. 
™°°''ABaa>,&W.CUTTKll, ««*. 
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Tbekx ue two iftetHodB of t«acliiiig, — tho t^nllMie onr] tba onaljrtw. 
^ Iba aynthetic method, the pupil is lirst prennted triCh s jwurot 
view of the acienoe he i> aludying, uid ailerwuds with Ihe pBrticulaii 
ofwhieh it eonsistit. The uuttytic method rtxtrttt this order: the 
pupil is first preaentBd with tho jiarticularM, from which he is led, b; 
□erlain luitiual and eujr gtulsitioni, to those viewi which nee mora 
general and campceliBDaive. 

The Scholar's Arithnielio.pobliBhod in 1801, is jynthetic. If that 
ia t/auU of the work, it ii a fkult of the times in which it appeared. 
The anaJ^tio or inductive method of teachihg, as now applied to ele- 
mentsr J meCruction, is among; the improTements of later jeaii lis 
introduction is ascribed to Pestiloxzi, h distinguished teacher in 
, Switzerluut It has Iieen applied to arithmetic, with great ingenuitj, 
bj Mr. CoLBoaH, in our own countrj. 

The analytic is luujaeetionablj the. beet method of acqumng know- 
ledge ; the ijnthetio is the best method o{ Ttcapitulating , or tevieuing 
it. In a treatise designed for school education, both methods are usc' 
ful. Such IB tho plan of the preseot undertaking, which the author, 
occupied ui he is with other objects and puisuils, would wiliingl; have 
'--'- — B, but that, the demand for the Scholar's Arithmetic still con- 



tinuini;, an obligatiou, incurred by lan$>;-cantiiiued and eiteoded 
tronase, did not allow him to decline the labour of a revisal 
should adapt it to the pceseat more enlirhlened views of teach! 



I leviaal, which 



ihooU. In doing this, howeTer, it has been necessary 
make it a new work. 



followi 

plement. Nothing is taught dogmi 

till it has first beendpfinBd, nor any principle inculcated without a prs- 

Tious deTelopenient of its truth ; and the pupil ia made to understand 

""" " : of each process as he proceeds. 



The examples under each rule are ntostly of a practical nature, b«- 

.:..nin.. ^ii\^ fi.no.. iK-i =«* „^^^ »^o.-^ ^jij gradually advinci"~ ""^ 

1 cnntainlna iargot nur.. .... 

^d in the mind ; then, in a plain, Runiliai 



winning with those that are very easy, and gradually advancinj 



a difficult, till one is intioduced c 



At the close of the fundamental rules, it has been thought advisable 
to collect into one clear view the distinguishing properties of thoM 
rules, and to give a number of enainples mvolvitiK one or more of tham 
These eicrciaes will piepaie the pupil more readily tc ' ~ 



4 PBSTA.CE. ■ 

■jipIicBtion of these to the mcceoding rules ; and, beridss, will Mrr* 
to mtcreat him in the acience, since ho will find himielf ablo, l^ the 
epplicB,tion of k very isw priaciplcs, tu aolre many ctirioits guestiona. 

The uTimgeinent o( the mibjects is ilut, which to the KUtbor hu 
appeared most natural, and may be seen by the Index. Fracliotu have 
received all that conaideration which their importance demandB. Tlie 
principles of anile called Prveli«B are exhibited, butita detail of casea 
■- — ■"-■' " " -'""6 the adoption and general use of federal 



distinctly al 



f fhrt , 
[uestlona involving the principles of proportion, by analyait, ti 



icles AUigatian, Arithmetical and Or,omtirieal PTOgreaion, 
Amvuliei audi Ptrmulittion, were prepared by Mr. In* Young, a mem- 
ber of Dartmouth College, from whose knowledge of tho subject, and 
experience in teaching,! have derived important aid in other parts of 
the work. 

The noraerical paragrapbs are chiefly for tho purpose of T^trence 
these references the pupil should not be allowed to negloct. Bis at- 
teijUon also ought to be particularly directed, by hia instructer, to tha 
illuatrationof each particular principle, from which general rules u> 
ddduccd : for this purpose, recitations by classes ought to be institute* 
in every school where arithinotic is taught. 

The Bupplemente to the rules, and the geometrical demonstratjons 
of the extraction of the equare and cube roots, are the only tiaits of the 
»14 work preaerred in the new, , 

DANIEL ADAMS. 
' Jfotf VtnwK, (N. H.) Sept. 29, 1837. 
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SIMPLE mntBERS. 

Nunwralion lad Hotdion, 



ocipjei or (be precedk^ Kula, 



COMPOUND NUMBERS. , 



FRACTIONa 

CoMMOW, orVcLO^B. Their Nolmion 

Proper. Imiirnper.&j? .■ ■„■ -, .-, ',■ ■ 

To diniige ail ImprojMr Kmction lo a Whole Or Miied Niiii*er, 

To reduce n Kraciinu lo i(s loweM Terms, 

BrcaieM cQiniDon Divisor, how fouBil 

ToiiiviilonFrattion bya WboloNumlwri iwoways, . . . 
ToiiuilliiJlyaFnirdoiiVaWmiePliiinborj WowajFf, . , . 

1— B Whole Number by a tVacliou, 

one Fraction hv anolhef, 

Ueiienil Rule lor (he Mulliptieilion of FtbciIwU 

To divide.s Wbole Number by B FrutioD, . . w . . . . 

one FWlion by Bnoiher :...<> 

GeiiFKil Kills lbr)lwUiviaiDUorFraclioD«, 

AiWilioniirxlSuhirar^iorFnielierd, 

Common Denominator, how fiimul 



AtUiiionandSubliBciianDl'necimBiFraclkui, 

Huldulicaiion of Deeitual Fraciiom, 

Diviaion of Decimal IVnctioai, . • ' 

To reduce Vuleor to DMimal FraUKHU > - ' 

Kedudinn of iKwimnI Fractiwii 

To reduce Sbilliiis^ &c., to Uie Decimal of a Found, by Inmenon, . , 
Cto(hiieGrn6eeimd*c.fBt\iii«lto8luliiiip,J»i.,bjFlii>inctldii,un 



Reductkni oTCuTTenciea, iSl 

To redure EnsHah, Sic. CiUTcncies 10 Federal Mone*. . . . ' 

FeJerol Money id the Cuireucies of Eiiglaiid, lu. . 

one Currency lo Ihe Par of tuiollier Curreucj, . . 

Time, Itale percent,, and Amounl given, ID Tind Ihe Principal, 

Time. Raie per cenl., and Jmereel given, ID find ihe Principal, 

Prindpal, InleresI, aiid Time given, lo find Ihe Rale per ceui., 

•Principal, Rote per cent., and Interesi given, ID find Ifie Tims, ..... 

To ,li»d Uie Inlereu Da Noleg, Bq^, &s., when panial Paymenu have 

Equationnr Payments, 

RbIio, orlheRelHlionnrNum'ben, 

l>>opartion,or Sin)()eRuleofl1itee, 

Same (iuesiions, solved by Analyiia, H 65, e: 

Compound Proportion, or Doable Ride of Three, . . 

FelJowsliyi _ 

Tables, Method of aaseisuiir, .-.-,-,.<, 
AliiKalion ■. 

'Scale for lakiiig Dimeiisionstn Feet and' Decimals of a Foot', SM 

Involution, SOS | Evidulion, SOT 

Ejnraclion of Ihe Square Root SOT 

Appliralion aud Use of the Square Root, kb Suinjlcmeot, ... SIS 

Extraeiiou of Ihe Cube Knot £16 

Applicaiion and Use ofLhe Cube Root, see Supplement, . . . . SSO 

A rilbmelical Progression, ,\ . a23|Geometrica1 FrogreraiDD, . ... SS5 



Barter, e«. 21—32. 

- rf a tjrajigle, M. I5i— TSS. 



find Ihe Area of a Square or Paralrelogrnm, ex. 148— 154. 

ofaTriangle.ei. 154—159. 

iving the Diameter of a Circje, lo find ihe Circumference; or, bxiing tte 



,..cumfereu™,lofindlb_ _ 

To find ihe Area of a Cirele, et 176-179. 

of a Globe, en. IBO, 181. 

Td find Ihe Solid Conicnts ofa Globe, ex. 183—134. 

ofa Cylinder, ex. 1S5— IfTT. 

ofa PjTamid, or Cone, ex. 188, 189. 

of any Irregular Body, ex. 202, 203. 

Gauging, ex. 190, 191. I Hechanrcal Powers, ex. US— SOI. 
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NVKZOlATIOir. 

^ 1. A SINGLE or individua] thing is called a ttm(, tmit^ 
or one ; one aai ooe more are called two ; two and one more 
i.re called three; three and one more aire called fow; four 
and one more ace calted five ; five and one more are called 
sir ; six and one more are called seven ; seven aiid oue more 
are called eight ; eight and oue more are called nine ; nii« 
and one more are called ten, &c. ' 

These terms, which are expreasiona for quantities, ar? 
called nwtBbera. There are two methods of expressing 
Dumbere shorter than writing them out in words ; one called 
the Roman method by letters,* and the other tiie Arabic 
method by fif^ures. The latter is Ihat in general use. 

In the Arabic method, the nine first nambera have each 
an appropriate character to represent them. Thus, 



• 111 Ihe Ror 


non mcllHxl l>y li 


l-.^ut 


I Mf^fim^HJ. 


,jfit,X,teB; L,jy(y; 


As on 




ny letter Urepef 


«ed, so many liines it* vb 


>luei« repeated, unlenk 


oeakni 


crrcpfa«iilii!Kafo. iv 


uml*. 


■ placKi IwliirB OIK 


tiKullie 


Itrauu 


ml^rblskeiifr. 




igreolEr; thus.lVr 


&c.,as' 


BiUbe 


SMii ill Ihe following 












TABLE. 




One 








Niueiy 


LXXXX.orXC. 


Two 








One hunilnH] 


C. 


Three 








. T«-o hundred 


CC. 


Four 




li.orIV. 




IVeo hunilred 


CCC. 


Five 








Four hun.lreil 


ccco. 


Sli . 




'i. 




Five huiKlred 


>. or 10." 


Seven 




VII. 




Si I hundred 


k;. 


Eight 




VIII, 




Seven iiundreil 


ncc. 


N',f.e 




vim. or IX. 


li:<elit hundred 


uccc. 


Ten 




X. 




KiBe hundred 


DCCCC. 


Twenty 




XX. 




One thousniul 


M.orCI3.t 


Thirty 




XXX. 




Five (housa.™ 


130. or v.! 






XXXX. or 


XL. 




cciaa.orS 


Fifly 




L. 




Finy tliousand 


1330. 


Si>iy 




LX, 




Hundred thoussnd CCCiaOD.orC: 


Setenty 




LXX. 




One million 


il. 


Eighly 




LXXX. 




Two millloH 


litA. 






8 NITMESATION. 

A untf, witQr, or one, is represented by this character, 

Two 

Thre 

Four 

Five 

Six 



Eight 

Nine 

Ten haa no appropriate character to represent it ; but is 
coBsidered as forming a unit 0/ a second or higher 
order, consisting of tens, represented by the same 
character (1) as a unit of the first or lower order, 
but is written in the second place from the right 
hand, thnt is, on the left hand side of units ; and 
as, in this case, there are no units to he written 
with it, we write, in the place of units, a cipher, (0,) 
which of itself Bignifies nothing; thus, 7"™ 

One ten and one unit are called 

One ten and two units are called 

One ten and three units are called 

One ten and four units are called 

One ten and tive units ore called 

One ten and six units are called 

One ten and seven units are called' 

One ten and eight units are called 

Une leu and nine units are called 

Two tens are called 

Three tens are called 

Four tens are called 

Five tens are called . . 

Six tens are called 

Seven tens are called 

Eight tens are called 

Nine tens are called 

Ten tens are called a kwidred, wbi 



10 
Elei:en 1 1 , 
Tteelve 12 
Thirteen 13 
Fow-leen 14 
Fifteen 15 
Sxteen 16 
Seveitleen 17 

18. 



JVinefecn 
Twenty 
Thirty 
Forty 

Fifty 

Sixty 

Seventy 

Eighty 

Ninety 

forms a unit of 



90. 



still higherorder,CDnsistingofAun(Jre^, represented 
by the same character (1) as a unit of each of the 
foregoing orders, but is written one place further 
toward the left hand, that is, on the left hand side 
of teru ; thus, ...» One hvndred 100, 
One hundred, one en, and one unit, are called 

One kmdred and deoen 111. 



t^ 3, S. HtTHEBATIOIT. (f 

T &. There are three hundred sixty-five Aajs m a ye»f.. 
tf this number are contained all the orders now descnbeil/ 
riz. tinit?, tens, and hundreds. Let it be recollected, tmilt 
occupy the fast place on tie right band ; /ens, the secmfl 
vlace from tiie right hand; himdretb, the tha-d place. This 
number may uow be decomposed, that is, separated inlo parlt, 
exhibiting each order by itself, as follows : — The highest 
order, or hundreds, are /Arse, repressnted by this character, 
3; but, that it maybe made to occt^ythe third ]ilfcce, count' 
ing from the right hand, it must be foUowsd by two ciphers, 
thus, 300, (three hundred.) Tl*e nextfci«r order, or leiw, 
are six, (six tens are sisty,) represented tfy this character, 6 ; 
hut, that it may occupy ^e second plaee, which is the place 
of tens, it must be followed by one cipher, thus, 60, (sixty.) 
The lowest order, or units, are five, represested by a single 
character, thus, 5, (five.) , » 

We may now combine all these parts Ijogether, frst writing 
down the five units for the right band Ggtfe, thus, 5 ; then 
tbe six tens (60) on the left b&ncl of th^ units, thus, 65 ; >lhen 
tlie three hundreds (300) on the left hand of the six tens, 
thus, 365, which number, so written, loay be read three 
hundred, six tens, and five units ; or, -as is more usual, three 
hundred arid sixty-fivp. 

IT 3. Hence it appears, diat figttres haee a different value 
according to tht PI.ACE they oecKpg^ coanitTtg Jrom tAe right hand 
toward* the lefi. 

ESHD 

Take for example the number 3 3 3, made br the same 
figure three times repeated. The 3 on the right hand, or in 
the^^rsf place, signifies 3 units; the same figure, in thcjeconcJ 
place, signifies 3 fens, or thirty ; its value is now increased 
len times. Again, the same figure, in the third place, signi- 
fies neither 3 unifs, nor 3 tau, but 3 hundreds, which is lea, 
times the value of the same figure in the place immediately 
preceding, that is, in the place of tens ; and this is a funda- 
mental law in notation, that a removal of one place toioards 
the lefi increases the value o/ajigwre TEN times. 

Ten hundred make a thousand, or a unit of the fourth 
order. Then follow tens and hundreds of thousands, in the 
a tens and hundreds of units. To thousands 



mJUBBATIOH. 



vncceed milUtms, hiUiom, Slc, to each of whicb, u to units 
and to tfaouE&nas, are appropriated Ikret places,* as exhi- 
bited in the following examples : 






5 « g S g 

^ K'^^ :k^6 ai^o x^o x^s 

3' 174^9 92 837463 612 



tecO'iooH foffl woE woH ^o"^ 

To facilitate the reading of lai^ numbers, it is frequently 
pTactised to point them off into periods ai Owee figvrtM each, 
as in the 2d example. The names and the order of the pe- 
riods being known, this divi^oa enables us to read num- 
bers consisting of many figures as easily as we can read 
three figures only. Thus, the above examples are reed 3 
(three) Quadrillions, 174 (one hundred seventv-four) Tril- 
lions, 592 ^five hundred ninety-two) Billions,' 837 (eight 
hundred thirty-seren) Millions, 463 (four hundred sixty- 
three) Thousands, 612 (five hundred and twelve.) 

After the same manner are read the numbers conttuued in 
the following 

" Thii ii ucDrding: la Ibi Fftnck meihod nf HRinlinr. "^e Enrliik, ilW 
hundiwItirf'iiBllioiii, iiDUadnf proceeding lo biUioiii, reckon Ihouunf. iru (od 

hnodrefbof Ihouuindiof m"" '-■' ' -■— ' .--.-- 

MiUiois, biliioni, &c 



.1 t4 
M " 
Si 
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KUHXKATION. 11 

RUUEBATION TABI.E. 

^ Those words at the head of the 

g (able are applicable to any sum or 

g . Dumber, and mast be committed per- 

*! fectly to memoiy, so a« to be rea!dily 

S applied oa any occasion. 






Of these character!!, 1, 2, 3, 4, S, 

' 7 6, 7, 8, 9, 0, them7ie^r»( are some- ■ 

8 6 times called significant figures, ot 

4 3 2 digits, in distinction from the last, 

7 5 4 which, of itself, is of no value, yet, 

. . . .86200 placed at the right hand of onofAer 
. . .900371. figure, it increases the value of 
. . 5 8 6 0, that figure in the same tenfold pro- 
.103D2070 portion as if it had been followed by 
806105409 any one of the significant figures. 

Note. Should the pupil find any difficalty in reading the 
following numbers, let him first transcribe them, and point 
them off into periods. 

6768 52831209 2862973I40I8 

34120 175264013 6203845761204 

701602 3456720834 13478120673019 

6639266 26037026631 341246801734626 

The expressing of numbers, (as now shown,) by figiv^s, 

is called Notatioti. The reading of any number set down in 

figures, is called Numeratitm. 

After being able to read correctly all the numbers in the 
foregoing table, the pupil may proceed to express die fol' 
lowing numbers by figures : 

1. Seventy-six. 

2. Eight hundred and seven. 

3. Twelve hundred, (that is, one thousand and two him- 
dred.) 



a . ADDITION OF BIMi>'Li: ITCMBESB. t S, 4. 

4. Eighteen hundred. 

5. Twenty-seven hundred and nineteen. 

6. Forty-nine hundred and sixty. 

7. Ninety-two thousand and forty-five. 

8. One hundred thousand. 

9. Two millions, eighty thousands, and seven hundreds. 

10. One hundred millions, one hundred thousand, one 
hundred and one. 

11. Fifty-two millions, six thousand, and twenty. 

12. Six hellions, seven millions, eight thonsand, and nine 
hundred. 

13. Ninety-four billions, eighteen thousand, one hundred 
and seventeen, 

14. Onehundred thirty-two billions, two hundred millions, 

15. Five trillions, siity billions, twelve millions, and ten 
thousand. 

16. Seven hundred trillions, eighty-six billions, and seveo 

millions. 



hutastowt 

OF SIMPLE NUMBERS. 

IT 4. 1. James had 6 peaches, bis mother gave him 3 
peaches more ; how many peaches had be then ■'' 

2. John bought a slate for 25 cents, and a book for eight 
cents ; how many cents did he give for both ? 

3. Feter bought a waggon for 36 cents, and sold it so as 
to gain 9 cents ; how many cents did he get for it .' 

4. Frank gave 15 walnuts to one boy, 8 to another, and 
had 7 left ; how many walnuts had he at first ? 

- 5. A man bought a chaise for 54 dollars; he expended 8 
dollars in repairs, and then sold it so as to gain 5 dollars ; 
how many dollars did be get for the chaise ? 

6. A man bought 3 cows ; for the iifst he gave 9 dollars, 
for the second he gave 12 dollars, and for the other be gave 
10 dollars ; how many dollars did he give for all the cows? 
^ 7. Samuel bought an orange fpr 8 cents, a book for 17 
cents, a knife for 20 cents, and some walnuts for 4 cents * 
hovf manr cents did he spend f 
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8. A man had 3 calves worth 2 dollars each, 4 calres 
worth 3 dollars each, and 7 calves worth 5 dollars each 
hotv, many calves had he ? 

9. A man gold a cow for 16 dollars, some com for 20 dol- 
lars, wheat for 25 dollars, aod butter foi 5 dollars ; how 
many dollars must he receive ? 

The putting together two. or more numbers, (as in tfie 
foregoiug exauipics,) so as to loake one luAofc numfter, is 
calle'd Addiliim, and the whole numbeT is ijalled the gam, or 
amount. 

10. Ooe man owes me S debars, aaother owes me 6 
dollars, another 8 dollars, another 14 dollars, and another 3 
dollars; what is the amount due to me? > 

11. What is the amount of 4, 3, 7,2, 8, and 9 dollars? 

12. In ft certain school 9 study grammar, IS #tudy arith- 
metic, 20 attend to writing, and 12 study geography ; what 
is the whole number of scholars? 

Signs. Across, -[-, c.ieline horizontal and the other per- 
pendicular, is the sign of addition. It shows that numbers, 
with this sign between them, are to be added together. It 
is sometimes read pliui, which is a Latin word signifying 

Two parallel, horizontal lines, =, are^the sign of equality. 
It signifies that the number before it is equal to the number 
ajler it. Thus, 5 + 3 — ^' is read 5 and 3 are 8 ; or, 5 plus 
(that is, more) S is equal to 8. 

In this manner let the pupil he instructed to commit the 
following 

ADDITION TABI.E. 



2- 


-0= 2 


3-1 


-0= 3 


4+0= 4 


5- 


-0= 5 


2- 


rl- 3 


3- 


-1=4 


4 + 1= 5 


5- 


-1=6 


2- 


-2= 4 


3- 


'2= 5 


4 + 2= 6 


5- 


-2= 7 


2- 


-3== .5 


3- 


-3= 6 


4 + 3= 7 


5- 


-3= 8 


2- 




3- 


-4= 7 


4+4= 8 


5- 


r4= 9 


S- 


-6= 7 


3- 


-fi= 8 


4 + 5= 9 


6- 


-5 = 10 


2- 


■6=: 8 


3- 


\-'6- 9 


4 + 6 = 10 


5- 


-6 = 11 


3-J 


-7= 9 


3- 


-7=10 


4 + 7=11 


5- 


-7 = ia 


2 


-8=110 


3- 


-8=11 


4 + 8 = 12 


5- 


-8=13 


2- 


■9 = 11 


3- 


h9 = 1.2 


4 + 9=13 


6- 


-9=14 



r;,„- ...LloO^k' 



AODITIOK or SIMPLE SVMBES3. 
ADDITIOM TABLE-CONTINtlED. 



ff+0= 6 

64-1= 7 
6+2= 8 
6 + 3= 9 
6+4= 10 
6 + 5 = 11 
6 + 6 = 12 
6 + 7 = 13 
6 + 8 = 14 
6 + 9=15 



7 + 0= 7 
7+1= 8 

7 + 2= 9 
7 + 3=10 
7 + 4 = 11 
7 + 5 = 12 
7 + 6 = 13 
7 + 7=14 
7 + 8=15 
7 + 9=16 



9 + 0= 9 
9 + 1 = 10 
9 + 2 = 11 
9 + 3= 12 
9 + 4 = 13 
P -I- 5 = 14 



5-\ 


-9 = bowmaiiy? 


a- 


-7=: how many? 


4-j 
6- 
2- 


k3H 
-4- 

ho- 


-5 = 

h4- 


= how many ? 
= how9iauy/ 
- 6 =: how many ? 


7- 
3- 

9- 
1- 
1- 
8- 
6- 


■ 0- 
-2- 

h3- 
-2- 
-9- 

-2-1 


-9- 

-0- 

-5- 


-8:= how many? 
-5=; how many? 

- 4 + 5 :^ how many ? 

- 7 + 8 =^ ^ow many ? 

- 4 + 5 + 6 = how many ? 
-2- -4- -5 = how muiy ? 

- + 8 + 3.= (lOw many ? 



1[ 6. When the numbers to be added aie mutU^fiie addi- 
tion is readily performed in the mind; hut If will frequently 
be more convenient, and even necessaiy, to write the aiuu- 
bers down before adding tbem. 

3. Harry bad 43 cents, bis f&tber gave him 25 cents 
more ; bow many cents had he then ? 

One of these numbers contains 4 tens and 3 unit^. Thft 
other number contains 2 tens and 5 units. To unite these 
two numbers together into one, write them down one 
nnder the other, placinf; the untta of one number directly 
under vnils of the other, and the lots of one number directly 
under tens of the other, thus : 

43 cents. Having written the numbers lu this man- 
25 ceno. ner, drftw & line underneath. 



I.. 



>oyk' 
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43 cents- ^^ ^'^'^ ^^S>» ^^ ^^^ "^^ band, and add 
26 c*)iU. ^^ ^ ''"'^ "^ *^^ lower number to the 3 
— units of the upper number, making 8 units, 

8 which we set down in unit's place. 

We then proceed to the next column, and 

43 ceitiS' add the 2 tens of the lower number to the 

25 cents. 4 tens of the upper number, making 6 tens, 

, —■ oi; 60, which we set down in ten's place, 

Asa. 68 cent,, and the work is done. 

It now appears that Harry's whole number of centi is 6 
tens and 8 units, or 68 cents ; that is, 43 4- 25 =: 68. 

14. A. farmer bought a chaise for 210 dotWs, a horse for 
70 dollars, and a saddle for 9 doHars ; what was the whole 
amount .' 

Write the numbers as before directed, with units under 
noils, tens under tens, &c. 

OPERATION. 

Cbaae, 210 dt^ars. Add as before. The units will 

Horse, 70 dollars. be 9, the tens 6, and the hundreds 
Swittte, 9 dollars. 2 ; that is, 210 + 70 + 9 = 289. 

Answer, 289 dollars. 

After the same manner are performed the following ex- 
amples : 

15. A man had 15 sheep in one pasture, 20 in another 
pasture, and 143 in another ; how .many sheep had he in 
the three pastures? 15-f-20 + 143 = how many? 

16. A man has three farms, one containing 500 ftcres, 
another 213 acres, and another 76 acres ; how many acres 
in the three forms ? 500 -J- 213 + 76:= how many? 

17. Bought a farm for 2316 dollars, and afterwards sold 
it so as to gain 6S0 dollars ; what did I sell the farm for ? 
2316 -1-550= how many? 

Hitherto the amount of. any one column, when added up, 
has not exceeded 9 ; consequently has been expressed by a 
nngle figure. But it will frequently happen that. the amount 
of a single column will exceed 9, requiring two or more figures 
to express it. 

18. There are three bags of money. The first contdns 
876 dollars, the second, 653 dollars, the third, 524 dollars , 
what is the amount contained in all the bags ? 
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OPERATION. Writing down the numbera as 

fiTst bag, 876 already directed, we begin witii the 

^condbag, 6.13 right hand, or unit column, and 

Thirdbag, 5U find the amount to be 13, that is, 

AtnowiU 2053 ^ ""'^^ and 1 ten. Setting down 

the 3 units, or right hand figure, 
in unit'« place, directly under the column, we reaene the 
1 ten, oi; left hand figure, to be added with the other 
tens, ju the next column, saying, 1, which we resen*ed, to 2 
makes 3, an4 5 are 6, and 7 are 15, whieb is 3 units of its 
oum order, and 1 unit of the next kiglier order, that Ib, 5 (ens 
and 1 hundred. Setting down the 5 tens, or righl hand figure, 
directly under the column of tens, we resen'e tlie left hand 
figurej or 1 hundred, to be added in the column. of hun- 
dreds, saying, 1 to 5 is 6, and 6 are 12, and 8 are 20, which 
being the last column, we set down the whole number, 
writing the 0, or right hand figure, directly under the column, 
and carrying forward the 2, or left band figure, to the next 
place, or place of thousands. Wherefore, ive find the whol« 
amount of money contained in the three bags to be 2053 
dollars, — ^the answer. 

Proof. We may reverse the order, and, beginning at tli* 
top, add the figures downward. If the two results are alike, 
the work is supposed to be right. 

From the examples and illustratioua now given, we de- 
rive the folloiving . 

, R0I.E. 

I. Write the numbers to be added, one nnder another, 

tilacing units under nnits, lens under tens, &c., and draw a 
ine underneath. 

II. Begin at the right hand or unit column, and add t» 
gether all the figures contained in tliat column : if the 
amount does not exceed 9, write it under the column; but 
if the amount exceed 9, so that it shall require two or more 
figures to express it, write down the unit figure only under 
the column ; the figure or figures to the left hand of units, 
being tens, are so many units of the next higher order, 
which, being reserved, must be carried forward, and added 
to the first figure in the next columA. 

III. Add each succeeding column in the same manner, and 
set down the whole amount at the last column. A 
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'EX.AMVLEa FOR PRACTICE. 

19. A man bought four loads of haf; one load weighed 
i617pouads another weighed 1950 pounds, another 2156 
pounds, and onothpT 2210 pounds;, what was the amount 
of bay purchased ? 

20. A persoti owes A 100 dollars, B 2160 dollars, C 785 
dollars, D 92 dollars ; what is the amount of his debts ? 

21. A farmer raised in one y«ar 1200 bushels of wheat, 
650 bu&hels of Indian com, 1000 bushels of oats, 1086 bush- 
els of barley, and 74 bushels of pease ; what was the whole 
amount? . Ata. 4210. 

22. SL Paul's Cathedral, in London, cost 800,000 pounds 
sterling ; the RojmI Exchange 80,000 pounds ; the Mansion- 
House 40,000 pouij'ls ; Black Friars Bridge 152,840 pounds ; 
^Vcstminstei Bridge 389,000 pounds, and the Monument' 
1J,000 pounds; what is the amount of these sums? 

Ans. 1,474,840 pounds. 

23. At the censns in 1820, the nnmber of inhabitants in 
the New Ensland States was as follows : — Maine, 298,335 ; 
New Hampshire, 244,161 ; Vermont, 235,764 ; Massachu- 
setts, 253,287; Rhode Island, 83,053; Connecticut, 276,248 ; 
what was the whole number of inhabitants, at that time, in 
ihose States ? , Ans. 1,389,854. 

24: From the creation, to the departure of the Israelites 
from Egypt was 2513 years ; to the siege of Troy, 307 years 
^ore ; to the building of Solomon's Temple, 180 years ; to 
the .building of Rome, 251 years; to the espulsion of the 
kings from Rome, 244 years ; to the destruction of Carthage, 
363 years ; to the death of Julius Ctesar, 102 years ; to the 
Christian era, 44 years; required the time from the Crea- 
tion to the Christian era. Ans. 4004 years. 

25. 26. 

2863705421061 43675830214G3 

3107429316638 1752349713620 

62530^4792 6 0^ 1275306217 

247135 S6521 74630128 

. 8673 87032634720 13 



,ooyk' 
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27. ^. 

636420 7^6 31023 90237546S2135 

2812345672948 2834967326708 

6067042087094 -9 306342167 3-2 1 

3162835906718 2365478024369 

76 04 2 86537892 8 5 6 7 8 9 



29. What is the amount of 46723, 6742, and 986 dollars i 

30. A man has three orchards ; in the first there are 140 
trees that bear apples, and 64 trees tliat bear peaches ; io 
the second, 234 trees hear apples, and 73 bear cherries ; in 
the third, 47 trees bear plums, 36 bear peara, and 25 bear 
cherries ; how many trees in alt the orchards ? 



TO NUMERATION AND ADDITION. 

QUESTIONS. 

1. What is a single or individual thing called ? 2. Wha> 
is notation ? 3. 'What are the methods of notation now in 
use ? 4. How many are the Arabic characters or figures ^ 
5. Wliat is numeration .' 6. What is a fundamental law in 
notation ? 7. What is addition ? 8. What is the rule 

,for addition ? D. What is the result, or number sought, 

called? 10. What is the sign of addition? 11. of 

equality ? 12. How is addition proved ? 

EXERCISES. 

1. Washington was bom in the year of our Lord 1732 ; 
he was 67 years old when he died ; in what year of onr 
Lord did he die ? • 

2. The invasion of.Greecehy Xerxes took place 481 years 
before Christ ; how long ago is that this current year 1827.' 

3. There are two numbers, the less number Is 8671, the 
Jiffer^nce between the numbera is 537 ; what is the grzatei 
number? 

t.oogk 
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4. A m&n borrowed a aim of money, and paid in part 
6S4 dollars ; the sum left unpaid was 676 dollars; what was 
the sum borrowed ? 

6. There are four numbers, the first 317, the second 812, 
the third 1350, and the fourth as much as the other three; 
what is the sum of them all? 

6. A gentleman left his daughter 16 thousand, 16 ban- 
dred and 16 dollars; be left his son 1800 more than his 
daughter ; what was his son's poition, and what was the 
amount of the whole estate P . ( Son's portion, 19J0I6. 

^^- (Whole estate, 37,032. 

7. A man, at his death, left his estate to his four children, 
who, after paying debts to the amount of 1476 dollan^ 
received 4768 dollars each; bow much was the whole 
estate? Aiu. 2054a 

8. A man bought four hogs, each weighing 375 pounds, 
bow much did they all weigh? Atu. 1500. 

9. The fore quarters of an ox weigh one hundred and 
iight pounds each, the bind quarters weigh one bundre" 
tnd twenty-four pounds each, the hide seventy-sis poundk 
tnd the tallow sixty pounds ; what is the whole weight o. 
■he OS ? Am. 600. 

10. A man, being asked his age, said he was thirty-foar 
rears old when his eldest son was born, who was then fif- 
teen years of age ; what was the age of the father ? 

11. A man sold two cows for sixteen dollars each, twen- 
ty bushels of com for twelve dollars, and one huudred 
pounds of tallow for eight dollars; what was his due ^ 



SrSTtlACTiOK 

OF SIMPLE NUMBERS. 

116. I. Charles, having'18cents,houghlabook,forwhich 
he gave 6 cents; how mauy cents had he leil? 

2. John had 12 apples; he gave 5 of them to hia brother; 
how many bad he left ? 

3. Peter played at marbles; he had 23 when he begaiv 
but ?hen he had done he had only 12 ; how many did he 
lose? I l-.ooyk' 
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4. A man bought a cow for 17 dollars, and sold her again 
for 22 dollars ; how many dollars did he gain i 

5. Charles is 9 years old, and Andrew is 13 ; what is tite 
difTerence io their ages ? 

6. A man borrowed 50 dollars, and paid all but IS ; how 
many dollars did he pay? that is, take 18 from ^0, and 
how many would there be left? 

7. John bought a book and slate for 33 cents ; he gave B 
cents for the book; what did the slate cost him ? 

% Peter bought a wag(;on for 36 cents, and sold it for 45 
cents; how many cents did he gain by the bargain ? 

9. Peter sold a waggon for 45 cents, which was 9 cents 
' more than he gave for it ; how many cents did he give for 

the waggon > 

10. A boy, being asked how old he was, said that he was 
25 years younger than his father, whose age was 33 years ; 
how old was the boy ? 

The taking of a less number from a greater (as in the 
foregoing examples) is called Subtraction. The greater 
number is called the mimiend, the less number the tubtra- 
hend, and what is left alter subtraction is called the difw 
ence, or Temamder. 

11. If the minuend be 8, and the subtrahend 3, what Is 
the difference or remainder f Ana. 5. 

12. If the subtrahend he 4, and the minuend 16, what is 
the remainder? 

13. Samuel bought a hook for 20 cents; he paid down 12 
cents; how many cents more must he pay ? 

Sign. A short horizontal line, — , is the sign of subtrac- 
tion. It is usually read mintw, which is a Latin word signi- 
fying less. It shows that the number ajier it is to he taken 
from the number befortix. Thus, 8—3 =: 5, is read 8 mi- 
nus or less 3 is equal to 5 ; or, 3 from 8 leaves 5. The 
latter expression is to be used by the pupil in committing 
the following 



C3.l:-:ij,CiOt>t(k' 
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SUBTRACTION TABLE. 



4 — 2 = 2 
6 — 2 = 3 
6 — 2 = 4 


6^3^3 
7—3 = 4 

8 — 3 = 5 

9 — 3 = 6 
10 — 8 = 7 


8 — 2 = 6 

9 — 2 = 7 
10 — 2 = 8 


4 — 4 = 

5 — 4=1 

6 — 4 = 2 


3 — 3 = 

4 — 3=1 

5 — 3 = 2 


8-4 = 4 
9 — 4=i6 
10—4 = 6 



5—5 = 
6 — 6 = 1 
7—5 = 2 
8-5 = 3 
9 — 5 = 4 
10 — 5 = 5 


7 — 7 = 

8 — 7=1 

9 — 7 = 2 
10 — 7 = 8 

8—8 = 


6 — 6 = 

7 — 6 = 1 

8 — 6 = 2 
9-6=3 

10 — 6 = 4 


10 — 8 = 2 


9 — 9 = 
10 — 9 = 1 



7 — 3 = how many ? 

8 — 5 r= how raauy ? 

9 — 4 ^^ how many ? 

12 — 3 = how many? 

13 — 4 = how many ? 
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-7 = bow maoy? 
-7^hoiv many? 

- 13 = how many ? 

- 5 ^ how many ? 

- 15 = how many ? 



IT 7. When the numhers are wnoH, as iu the foregoing 
examples, the taking of a less number fiom a greater is rea* 
jily done in IhenuW; hut when the numbers are large, 
the operation is most easily performed part at a time, and 
therefore U is necessary to write the aumbers down before 
performing the operation. 

14. A farmer, having a flock of 237 sheep, lost 114 of 
them by disease; how many had he left? 

Mere we hare 4 nnits to he taken from 7 anits, 1 ten to 
he taken from 3 tens, and 1 hundred to be taken from 2 
hundreds. It will therefore be most convenient to write the 
less number under the greater, observing, as in addition, to 
place units under units, tens under tens, &e. thus : 

We now begin with the 

, 123 the remainder. directly under the column in 

unit's place. Then, proceed- 
ing to the next column, we say, 1 {tenj from 3, (tens,) and 
there lemain 2, (tens,) which we set down in tea's place. 
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Proceeding to the next column, we say, 1 (hundred) from 2, 
(hundreds,), and tiiere remains 1, (hundred,) which ne set 
down in Auatlreti'j place, and the work is done. It now ap- 
pears, that the number of sheep lefl was 123 ; that is, 
237 — 114=123. 

After the same manner are peifonned (he following ex- 
amples ' 

15. There are two fums; one is valued at 3750, and tlie 
other at 1500 dollars } what is the difference in the value 
of the two farms ? 

16. A man's property is worth 8560 dollars, hut he has 
debts to the amount of 3500 dollars ; what will remain after 
paying his debts? \ 

17. James, having 16 cents, bought a pen-knife, for which 
he gave 7 cents; how many cents had he lefl? 
OPERATIOM. 

15 cmt». A difficulty presents itself here ; for we 

7 cents. iiannot take 7 from 5 ; but we can take 7 
— from 16, and there will remain 8. 

8 ettttt left. 

IS. A man bought a horse for 85 dollars, and a cow for 
27 dollars; what did the horse -cost him more than the 

OPERATION. 'Hie same difficulty meets ns here as in 

HoTite, 85 the last esample ; we cannot take 7 from 
Cov3, 27 6; but in the last example the larger num- 

— her consbted of I ten and 5 units, which 
Jhgerence, 58 together make 15; we therefore took 7 
from 16. Here we have 8 tens and 5 units. W« can now, 
in the n^nd, suppose 1 ,ten taken from the 8 tens, which 
would leave 7 tens, and this 1 tea we can suppose joined to 
the 5 units, making 16. We can now take 7 from 16, as be- 
fore, and there wilt remain 8, which we set down. The 
taking of 1 ten out of 8 ten's, and joining it with the 5 units, 
is called horromng ten. Proceeding to the nest higher or- 
der, or tens, we must consider the upper figure, 8, from 
which we borrowed, lless, calling it 7; then, taking 2 (tens) 
from 7,(ten3,) there will remain 5, (tens,) which we set down, 
making the difi'ereuce 68 dollars. Or, instead of making 
the i^er figure 1 less, calling it 7, we may make the foioer 
figure one more, calling it 3, and the result will be the same , 
for 3 from 8 leaves 5, the same as 2 from 7. 
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19. A man borrowed 713 dollars, wd paid 471 dollara; 
bo\r maDy dollars did tie then owe? 713 — 471 :=:how 
mau}' ? Am. 242 dollars. 

20. 1612— 465 = howmany? Am. 1147. 

21. 43751 — 6782 ^ how msjiy? Am. 3G969. 



IT 8. The pupil will readily perceive, that subtractioiii is 
the TevtTse of Eiddition. 

22. A man bought 40 sheep, and sold 18 of them ; bow 
many had he lef^ ? 40 — 18 =2 bow many ? Am, 22 sheep. 

23. A man sold 18 sheep, and had 22 left; how many bad 
be at first ? 18 + 22 ^= bow many ? Am. 40. 

24. A man bought a horse for 76 dollars, and a cow for 
16 dollars ; what was the difference of the costs } 

75 — 16=: bow many? Reversed, 59+ 16 ;z:bow many? 

25. 114— 103 = howmany? BeTersed,ll + 103=:btow 
many ? 

26. 143 — 76 ::z how many? Reversed, 67 -J- 76 = how 
many? 

Hence, subtraction may be proved by addition, as in-tbe 
foregoing examples, end addition by tubtraclion. 

To prove tubtraction, we may add the remainder to tbe 
mblrahttid, and, if the work is right, the amount will be equal 
to tbe mtnuend. 

To prove ad^tion, we may tvblract, successively, from 
the amount, the several manoers which were added to pro- 
duce it, and, if the work is right, there will be no re- 
mmider. Thus 7 + 8 + fi = 21 ; proof, 21 — 6 = 15, and 
15 — 8 = 7, and 7 — 7 = 0. 

From the remarks and illustratiotis now given, we deduce 
the following 

nuLE. 

I. Write down the numbers, tbe less under the greater, 

K* Lcing units under uitits, tens under tens, &c. and draw a 
e under Ihera. . 

II. Beginning with units, take successively each figure in 
the lower number from the figure over it, and write die re- 
mainder directly below. 

HI. When the figure in the lower number exceeds tha 

figure over it, suppose 10 to be added to the upper figure ; 

' butfs this case we must add 1 to the loiver figure in tbd 

jiezt coluipn, befi^e subtncting. This is called (orroton^ 1(X 



24 BUPPLBMBNT TO SCBTBACTION. IT 8. 

EXAHPI.i:s FOB PBACTICB., 

27. If a farm aod the buildings OQ it be valued at lOOOO, 
and the buildings aloue be valued at 4567 dollars, what is 
the value of the land > 

28. The population of New England, at the census in 
1800, was 1,232,454 ; in 1S20 it w^a 1,659,354 ; what wsa 
the increase in 20 years ? 

29. What b the difference between 7,648,203 tnd 
928,671 ? 

30. How much must you add to 358,64S ta mtJie 
1,487,945? 

31. A man bought an estate for 13,682 dollars, aiid sold it 
again for 15,293 dollars ; did he gain or lose bj it f apd tio«( 

32. From, 364,710,925,193 take 27,940,386,574. 

33. From 831,025,403,270 take 651,308,604,782. 

34. !From 127,368,047,216,843 ^e 978,664 ,82 7;a52. 



TO SUBTRACTION. 
QUESTIONS. 

1. What is mbtTOd'on^ 2. What is the greater number 

called.' 3. the /e*s number ? 4. What is the reiait 

or tinswer tailed? 5. What is. the aigjt of subtraction? 
6. What is the ruteV 7. What is understood by borroumg 
Itn? 8. Of what is, subtraction the reverse! 9. How is 
subtraction proved ? 10. How is addition proved by sub- 
traction ? 

EXERCISES. 

1. How long from the discovery of America by Colum- 
bus, iu 1492, to the commencement of the Revolutionary 
war in 1775, which gained our Independence ? 

2. Supposing a man to have been born in the year 1773, 
bow old was he in 1827 .= 

3. Supposing A man to have been 80 years old in the year 
1826, in what year was he born ? 

4. There are two numbers, (vbose differ.iice is 8764 ; tie 
greater number is 15687 ; I demand the less ? 
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fi. ^yiiat number is that which, t^en from 3794, leavct 
865? 

6. What number is that to which if you add 769, it will 
become 6350 ? 

7. In Hew York, by the census of 1820, there were 
123,706 inhabitants; in Boston, 43,940; how many more 
inhabitants were then in New Vork than in Boston? 

8. A man, possessing an estate of twelve thousand dollars, 
gave t^vo .thousand five hundred dollars to each of his tHO 
daughters, and the remainder to his son ; what was his son's 
share? 

9. From seventeen million t^e fifty-six thousand, atd 
what wilt remain ? 

10. What number, together with these three, riz. 1301, , 
2561, and 3120, wilt m^e ten thousand? 

11. A man bought a horse for one hundred and fourteen 
dollars, and a chaise for one hundred and eighty-seven dol- 
lars ; how much more did he give for the chaise than for 
the horse ? 

13. A man borrows 7 ten dollar hilts and 3 one dollar 
bills, and pays at one time 4 ten dollar bills and 5 one doT- 
- lar hills; how many ten dollar bills and one dollar bills 
must he afterwards pay to cancel tlie debt ? 

.^119. 2 ten doll, bills and 8 one doll. 

13. The greater of two numbers is 24, and the less is 16; 
what is their diiference ? 

14. The greater of two numbers is 24, and their differ- 
ence 8 ; what is ihe less number ? 

15. The sum of two numbers is 40, the less is 16 ; what 
is the greater ? 

16. A tree, 68 feet high, was broken off by the wind ; the 
top part, which felt, was 49 feet long; how high was the 
stamp which was left ? 

IT. Our pions ancestors landed at Pljrmonth, Massachu- 
setts, in 1620 ; how many years since ? 

18. A man carried his produce to market; he sold his 
pork for 45 dollars, his cheese for 38 dollars, and his butter 
for 29 dollars ; he received, in pay, salt to the vahic of 17 

'dollars, 10 dollars worth of sugar, 5 dollars worth of mo- 
lasses, and the rest in money; how much money did he ■ 
receive ? jln*. 80 dollars. 

19. A boy bought a sled foi 28 .cents, and gave 14 centa 

C 
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to h>ve it repaired ; he sold it for 40 cents ; did he gtin pr 
lose bjr the bafg&in ? and how much ? ' 
■ 20. One man IravelB 67 miles in a day, aaother man fol- 
lows at the rate of 42 miles a day ; if tibey both start from 
the same place at the same time, bow far will they be apart 

at the close of the £rat day ? of the second ? of 

the third ? of the fourth ? 

21. Oue man starts from Boston Monday morning, and 
travels at the rate of 40 miles a day ; another starts from the ■ 
same place Tuesday morning, and follows on at the rate of 
70 miles a day ; how far are they apart Tuesday night !' 

Ans. 10 miles. 

22. A man, owing 379 dollars, paid at one time 47 dol- 
lars, at another time 84 dollars, at another time 23 dollars, 
and at another time 143 dollars ; how much did he then 
owe ? Am. 82 dollars. 

23. A man has property to the amount of 34764 dollars, 
but there are demands against him to the amount of 14297 
dollars ; how many dollars will be left after the payment of 
his debts ? 

24. Four men bought a lot of land for 482 dollus ; the 
first man paid 274 dollars, the second man 194 dollars less 
than the first, and the third man 20 dollars Ices ih^ the 
second ; how much did the second, the third, and the fourth 
man pay ? { The second paid 80. 

Aiu. } The third paid 60. 
( The fourth paid 68. 

25. A man, having 10,000 dollars, gave away 9 dollars ; 
how many had be left > Am. 9991. 



l«UKTXF£XCATION 

OF SIMPLE NUMBERS. 

IT 0. 1. If one orange costs 6 cents, how many cents 

must I give for 2 oranges.' bow many cents for 3 

oranges I for 4 oranges ? ■ 

2. One bushel of apples costs 20 cents ; bow many cent! 
must I give for 2 bushm? for 3 bnshds ? 
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3. One galloa contuiu 4 quarts^ how many quarts in 3 
gallonB ? • in 3 gallons } in 4 gnllons ? 

4. Three men bouj^t a horse ; each man pud 23 doUnTS 
for his share ; how many dollars did the horse cost them ? 

6. A man has 4 farms worth 324 dollaiB each ; how many 
dollars are they all worth f 

6. In one dollar there are one hundred cents ; bow many . 
cents in 5 dollars ? 

7. How much will 4 pair of shoes cost' at 2 doUurs a pair ? 

8. How much will ^o poouds of tea cost at 43 cents « 
pound f 

9. There are 24 hours in one day ; how many hours in 2 

days ? — !t— in 3 days ? in 4 days ? — in 7 

days ? 

10. Six hoys met a heggar, and gave him 15 cents each ; 
how many cents did the beggar receive ? 

When questions occur, (as in the above examples,) where 
the same number is to be added to itself several times, the 
operation maybe much facilitated by a rule, called Jtfu/(i- 
plication, in which tUe number to be repeated is called the 
muUifilicand, and the number which shows how mang timet 
the multiplicand is to be repeated is called the imdliplier. 
The multiplicand and multiplier, when spoken of eoUectwety, 
are called the /actor*, (producers,) and the answer is called 
the product. 

11. There is an orchard in which there are 5 row^of frees, 
and 27 trees In each row ; how many trees in the orchard ? ' 

In this example, it is 
t £i t&e fint rmc, 27 trees. evident that the whole 

tecoitd .... 27 number of trees will be 

third .... 27 equal to the amount of 

fourth .... 27 Jte« 27*s added together. 

fifth .... 27 In adding, we find 

, , , , , ,~TTZ • that 7 taken five times 

In the ichoU orchard, 135 hea. amounts to 35. We write 
down the five units, and 
reserve the 3 tens; the amoaut of 2 taken five times is 10, 
imd the 3, which we reserved, makes 13, which, written to 
the left of units, makes the whole number of trees 135. 

If we have learned that 7 taken 5 times amounts to 35, 
and that 2 taken 6 times amounts to 10, it is plain we need 
write the number 27 but onc«, and then, setting the multi- 
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plier under it, we may ssy, 5 times 7 are 35, miling down 

the 5, and reserving Uie 3 fieus) as in addition. Agnin, S 
, times 2 (tens) are 

Muhiplicand, 27 trees in each rmp- 10, (tens,) and 3, 

^MulliplitT, 6 T0W3. (tens,) which we 

' „ , — — , reserved, tn^e 13, 

Prodnct, 137 frees, Am. (te„s^j ^ before. 

IT 10. 12. There are on a board 3 roto* of spots, and 4 
spots in each row ; how many spots on the board ? 
« 4> * * A slight iuspection of the Jgure will 

show, that the number of spots may be 
' # » # # found either by taking 4 three times, (3 
m m m m times 4 ^re 12,) or by tnking3/our Jime-i, 
* » » • (4 times 3 are 12;) for we may say there 
are 3 rows of 4 spots eaob, or 4 rows of 3 spots each ; there- 
fore, we may use elthtr of the given numbers for a multi- 
plier, as best suits our convenience. We generally ivrite 
the numbers as in subtraction, the larger uppermost, with 
units under units, tens under tens, &:c> Tlius, 

Multiplicand, 4 tpots. Not^.- 4 and 3 are the Jhclors, 

Multiplier, 3 rotes. wbich produce the pro<Iuct 12. 
Product, 12 Aia. 

Hence, — Mtdtiplieation is a short wag of perjormng many 
additions^ in other words, — /( t* the niethi)d of repeating ang 
, mmber any ^ven number of times. 

Sign. Two short lines, crossing each other in the Gvm 
of the letter X, are the sign of multiplication. Thus, 3*4 
= 12, signifies that 3 times 4 are equal to 12, or 4 times 3 
are 12. 

Note. Before any progress can be mcde in this rule, the 
following table mu&t be committed perfectly to memory. 
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MtJLTIPUCATIOK TABUS. 



2t]mM0u« 


4 X 10 = 40 


7X 7 = 


49 


10 X 4= 40 


2X 1= 2 


4X11 = 44 


7x 8 = 


56 


10 X 5= 50 


2X 2^ 4 


4 X 12 = 48 


7X 9 = 


63 


10 X 6= 60 


2X 3= 6 


5X 0= 
5X 1= 5 
5X 2 = 10 


7X10 = 


70 


10 X 7= 70 


2X 4= 8 


7X 11 = 


77 


10 X 8= 80 


2X 5 = 10 


7X 12 = 


84 


10 X 9= 90 


2X 6 = 12 


5X 3=15 


8X = 





10 X 10 = 100 


2X 7=14 


5X 4 = 20 


8l(^ 1 = 


8 


lOX 11 = 110 


2X 8=16 


5X 5 = 25 
5 X 6 = 30 
5 X 7 = 35 

5X 8 = 40 

5X 9 = 46 


II II II II II 

: XX XXX 


16 
24 
32 

40 
46 


10 X 12 = 120 


2X 9 = 18 
2 X 10 = 20 
2X 11=22 
2 X 12 = 24 


U X 0= 
11 X 1= 11 
11 X 2= 22 
11 ^ 3= 33 


3x 0= 


5 X 10 = 60 


8X 7 = 


56 


U X 4= 44 


3"x 1=3 


5X11 = 55 


SX 8 = 


64 


11 X 6= 55 


3X 2= 6 


5 X 12 = 60 


8X9 = 


72 


11 X 6= 66 


3X 3= 9 


6 X 0= 


8X10 = 


80 


UX 7= 77 


3X 4 = 12 


6X1=6 


8X 11 = 


88 


U X 8= 88 


ax 5 = 15 


6X 2=12 


8X12 = 


96 


11 X 9= 99 


3X 6=18 


6 X 3 = 18 


9X0 = 


~~0 


11 X 10 = 110 


3X 7 = 21 


6 X 4 = 24 


9x 1 = 


9 


11 X 11 = 121 


3X 8 = 24 


6 X 5 = 30 
6 X 6 = 36 


9X 2 = 
9x3 = 


18 
27 


11 X 12=132 


3 X 9 = 27 


12 X 0= 
12 X 1= 12 
12 X 2 = 24 
12 X 3= 36 


3 X 10 = 30 


G X 7 = 42 


9x 4 = 




3X11=33 


6 X 8 = 48 


9x 5 = 


45 


3 X 12 = 36 


6 X 9 = 34 
6 X 10 = 60 


9X6 = 

9X 7 = 


54 
63 


4 X 0^= 


12 X 4= 48 


4X1=4 


6X11=66 


9X 8 = 


72 


12 X S= 60 


4X 2= 8 


6X12 = 72 


9x 9 = 


81 


12 X 6= 72 


4X 3=12 


7X 0= 


9X10 = 


90 


12 X 7= 84 


4X 4=16 


7X 1= 7 


9X11 = 


99 


12 X 8= 96 


4X 5 = 20 


7X 2=14 
7X 3 = 21 


9X 12 = 


108 


12 X 9 = 108 


4X 6 = 24 


10 X = 


~~0 


12X10 = 120 


4X 7 = 28 


7X 4 = 28 


10 X 1 = 


10 


12 X 11 = 132 


4X 8 = 32 


7X 5 = 35 


lOX 2 = 


20 


12X12=144 


4X 9 = 86 


7X 6 = 42 


lOX 8 = 


30 





MULTIPLICATIOW Or 



9X2=; how many ? 
4x6:;^ how many ' 
8X 9— how many 
3 X 7:^ how many 
5x3 = how many 



4 X 3 X 2 = ^4. 
3 X 2 X 5 — how many f 
7x1X2^ how many ? 
8x3x2^^ how many ? 
3X2X*X5 = liow many > 



13. What will 84 harrels of flour cost at 7 dollars a bai^ 

rpl ? Ana. 588 dollars. 

H. A merchant bought 273 hats at 8 dollars each; what 

did they cost? Atia. 2184 dolltirs. 

13. How many inches are there in 253 feet, every fool 

being 12 Indies ? 

OPERATION. The product of 12, with each of the signifi- 

253 cant tigutes or digits, having been commit- 
13 ted to memory from '.he mulliplicitiou table. 

■^^■- ■^"^^ , single figure. Thus, 12 times 3 are 36, &c 
IG. What will 476 barrels of fish cost at 1 1 dollars a bar 

rel ? Ans. 5236 dollars. 

17, A piece of valuable land, containing 33 acres, was 

sold for 246 dollars an acre ; what did the whole come to f 
As 12 is the largest number, the product of which, with the 

nine digits, is found in the mulliplication table, therefore, 

when the multiplier exceeds 12, we multiply by each figure 

iu the multiplier separalely. Thus ; 

OPERATJON. 

246 dollars, the price of\ a 
33 nvmher oj acres. 



738 dollars, the price of 3 acrea. 
738 dollars, Ike price of 30 acres. 



The multipli- 
er consists of 3 
lens aud 3 units. 
First, multiply- 
ing by the 3 
units gives us 
738 dollars, the 
price of 3 



Am. 8U8 dollars, the price of 33 

We then multiply by the 3 tens, writing the first figure of 
the product (8) in ten's place, that is, directly under the figure 
bv which we nvaltiply. It now appears, that the product by 
the 3 tens consists of the same figures as the product^by the 
three units ; but there is this difference — the figures in the 
product by the 3 (eiw are all removed one place further to- 
ward the left haiid, by which their value is increased len- 
foldf which is as it should be, because the price of 30 acres 
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is evideatif ten times as much as the price of 3 acres, that 
is, 7380 dollars; aod it is plain, that these two products, 
added together, give the price of sa acres, 

Tliese esampies will be safhcient- to establish the Ibt- 
owiug 

RUUE. 

I. Write dowD the multiplicaud, uhder which write the 
nultiplier, placing units under units, tens under tens, &g., 
uid draw a line underneath. 

II. When the multiplier does not exceed 12, begin at the 
right hand of the multiplicand, and multiply each figure eo\v^ 
taiiied in it by the multiplier, setting down, and carrying, es 
in addition. 

III. When the multiplier exceeds 12, multiply by' each 
figure of the multiplier separately, first by the units, then by 
the (en*, &c., remembering always to place the first figure of 
each product directly under the figure by which you multi- 
ply. Having gone through in this maiiDer with each figure 
in the multiplier, add their several products together, and 
the sum of them will be the product required. 

EXAMPLES FOR PRACTICE. 

18. There are 320 rods iu a mile; how many rods are 
there in 57 miles ? ' 

19. It is 436 miles from Boston to the city of Washing- 
ton ; how many rods is it? 

20. Whsft will 784 chests of tea cost, at 69 dollars a 
chest f 

21. If 1851 men receive 798 dollars apiece, how many 
dollars will they alt receive? An3. 1403058 dollars. 

22. There are 24 hours in a day ; if a ship sail 7 miles in 
an hour, how many miles will she sail in 1 day, at that rate? 
how many miles in 36 days ? how many miles in 1 year, or 
365 days ? Ans. 61320 miles in 1 year 

23. A merchant bought 13 pieces of cloth, each piect 
containing 2S yards, at € dollars a yard ; how many yards 
were there, and what was the whole cost ? 

Ans. The whole cost wis 2184 dollars. 
24 Multiply 37664 by 235. Product, 8S98040. 

2J 29831 ... 952. 28399112. 

^ — ..sL* 93956 ... 8704. 817793024. 
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CONTEIACTIONS IN MULTIPLICATION. 
I. When the multiplier it a comporite number. 
IT U, Anv number, which may be produced \sj the mal- 
tiplication of two- or more numbers, U called ^ compotite 
twmber. Thus, 15, which arises from the multiplication of 
6 and 3, (6 X 3 =^ 15i) is n composite number, and the num- 
bers S and 3, which, multiplied together, produce it, are called 
component parts, oi Jacton of that number. So, also, 24 is a 
composite number; its component parts or facton may be 2 
and 12 (2 X 12=24;) or they may he 4 and 6 (4x6 = 
24 ;) or they may be 2, 3, and 4 (2 X 3 X 4 =24.) 

1. What will 15 j-ards of cloth cost, at 4 dollars a yard? 

IS yards txe equal to 5 X 3 yards. The cost of 5 
4 yards would be 5 X 4 = 20 dollars ; and because 16 
6 yards contain 3 times 5 yards, so the cost of 15 yards 
— will evidently be 3 times the cost of 5 yards, that is, 
^^ 20 dollars X 3 = 60 dollars. Aia. 60 dollars. 

"io 

Wherefore, If the multiplier be a coinponfe number, we may, 
if we please, tmdtiply the mvMiplicand prat by one of the com- 
ponent parts, that product 6y the other, (md so on, if the com- 
ponent parts be more than two; and, having in this way 
multiplied by each of the component parts, the last product 
will be the product required. 

2. What will 136 tons of potashes come to, at 96 doUus 
per ton ? 

8 X 12 = 96. It follows, therefore, that 8 and 12 are 
component parts or factors of 96. Heni^, 
136 dollars, the price of 1 ton. 
8 one of the component parts, or Actors. 

lose dollars, the price of 8 tons. 
1^2 the other component part, or factor. 

.ins. I30S6 dollars, the price of 96 tons. 

3. SnimosinK 342 men to be employed in a certain piece 
of work, for which they are to receive 112 dollars each, 
faow much win they all leceive ? 

8X7X2= 112- ' Am. 38304 doUiifc' 
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4. Multiply 367 by 48. Product, 1761C. 

6 863 ... 66. 4776S. 

6.' loss ... 72. 78192. 

li. When the mullipUeT u 10, 100, 1000, Sfc. 
IT la. It vnti be recollected, (IT 3.) that any figure, on be- 
ing removed one place towards tbe left hand, has its value 
Increased tenfold ; hence, to multiply any number by 10, it 
is only necessary to- write a eipher ott the right hand of it. 
Thus, 10 times 25 are 250 ; for the 6, which whs mit» before, 
is now made tent, and the 2, which was tens before, is noiv 
^ade hundreds. So, also, if any figure be removed two places 
towards the left band, its value is increased 100 times, ^c. 
Hence, 

When the mnit^ter ia 10, 100, 1000, or 1 with any menher 
of cipher* cmaexed, annex as many ciphers to the multipli- 
cand as there are ciphers in the mulliplier, and ths mulli-i 
pticand, so increased, will be the product required. Thus, 
Multiply 46 by 10, the product is 460. 



95... 1000, 95000. 

EXAMPLES FOR PRACTICE. 

1. What will 76 barrelsofflourco3t,atIO dollarsabarrel? 

2. If 100 men receive 126 dollars each, how many dol- 
lars will they all receive? 

3. Wliat will 1000 pieces of broadcloth cost, estimating 
' each pifce at 312 dollars.' 

4. Multiply 5682 by 10000. 
5 82134 ... 100000. 

IT 13. On the principle suggested in the last IT, it follows, 
When there are eiphera on the rigid hand of the mtUlipli- 
cand, midlipiier, either or both, we may, at first, neglect 
these ciphers, multiplying by the ngutjicant figurct only; 
after which we must annex as many ciphers to the product 
as there are ciphers on the right hand of the multiplicand 
uid multiplier, counted together. 
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EXAMPLES. FOB PRACTICE. 

1. If 1800 men receive 460 dollars apiece, how muiy 
doltan will they all receive ? 

OFERATION. "^^ ciphers in the multiplicand 

460 ""^ multiplier, counted together, 

jjQQ ere three. Disregarding these, we 

write the siffrnficant figures of the 

138 _ ronltipHer under the sigittficant fig?- 

46 mea of the muttiplicand, and multi-> 

A~. Koannn ,i..7j~. plji ^^^ which We annex three 

product, which gives the true answer. 

2. The number of distinct buildings in New England, 
appropriated to the spinning, weaving, and printing of cot- 
ton goods, was estimated, in 1826, at 400, runnlHg, on an 
average, TOO spindles each; what wb3 the whole number q[ 
spindles f 

a. Multiply 357 by 6300. 

4 8600.... 17. 

6 9340 .... 460. 

6 S200.... 410. 

7. 378 .... 204. 

WERJlTVXI. 
378 
304 

jgjg In the operation it will be seen, that mnlti 

000 ~ pIyii>S ^7 ciphers produces nothing. There- 
756 *""'' 

77112 

III. When there are cipAerj between the rigidfiamt figvret 
of the tnidtiplier, we may omit the ciphers, multiplying by 
uie lignificant Jigaret only, placing the first figure of each pro- 
duct directly under the figure by which we multiply. 

EXAHPLliS FOR PRACTICE. 

B. Multiply 154326 by 3007. 
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OPERATION. .; 

154826 

8007 



Product, 464058282 



9. Multiplv 543 by 206. 

10. ........<.; 1620 ... 2103. 

11. ..„ 36243 ... 39004. 



TO MULTIPLICATION. - 

QUESTIONS. 

1. What ie multiplication ? 2. Wliiit is the number to be 

mttlf^teot called ? 3. to multiply 6y called f 4. What 

ia the remit or atmoer called? 6. T^eu cQlkcUtely, what 
are the multiplicand and multiplier called ! 6. What is the 
iign of multiplication ? 7. What does it show ? 8. In what 
order must uie given number be placed for multiplication ? 

9. How do yOQ proceed when the multiplier ia /cm than 12? 

10. When it aXeedg 12, what is tiie method of procedure ? 

11. What is a contponte number? 12. Whatisto be under- 
stood by the componeia parts, or factor*, of any unmhei i 
13. How may you proceed when the multiplier is- a campa- 
sile nunibtrl 14. To multiply by 10, 100, 1000, &c., what 
BuSces? 15. Why? 16. When there are ciphen on t^ 
right hand of the multiplicand, multiplier, either or both, 
how may we proceed? 17. When diere are ciphers ie- 
tvjten the significaat figuiea of the multiplier, how are they 
to be treated i 

EXERCISES. 

1, An anny of 10700 men, having plundered a city, took 
■0 much money, that, when it was shared among them, each 
man received 46 dollars; what was the Eum of money 
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2. Supposing the number of houses in a certain town to - 
De 145, eorli house, on an average, containing two familieB, 
and each family 6 members, what would be llie number of 
inbabitants iu that town ? Abs. 1740. 

3. If 46 men can do a piece of work in 60 days, how 
many men will it take to do it in one day ? 

4. Two men depart from the same place, and iTftvel in 
opposite directions, one at the rate of 27 miles « day, the 
other 31 miles a day; how far apart will they be at the rnd 
of 6 days? j4fu. 348 miles. 

5. What number is that, the factors of which are 4, 7, 6, 
and 20 ? Am, 3360. 

6. If 18 men can do a piece of work in 90 days, how long 
will it take onemanto do the same? 

■ 7. What sum of money must be divided between 27 
men, bo that each man may receive 115 dollars? 

8. I'here is a certain number, the factors of which ai^e 89 
^d 265 ; what is that number ? 

9. What is that number, of which 9, 12, and 14 art 
^ factors ? 

10. If a carriage wheel turn ronnd 346 times in running 
1 roile, bow many times will it turn round in. the distance 
from New York to Pbiiadelpbia, it being 95 miles. 

Aia. 32870 
11.- In one minute are 60 seconds; how many seconds in 

^ imintttes? in 5 minutes? in 20 minutes? 

in 40 minutes ? 

12. In one hour ere 60 minutes ; how many Mcon(& in 

an hour? in two hours? how many seconds from 

nine o'clock in the morning till noon ? 

13. In one dollar are 6 shillings; how many shillings in 
3 dollars ? in 300 dollars ? in 467 dollars ? 

14.'- Two men, A and B, start from the same place at the 
same tim^,'fliid travel the same way; A travels 52 miles a 
diiy, and B 44'hilte'ii 4ayj how far apart will they be at 
the end of 10 days? "■ ■"■■ ''■' ■ 

15. If the interest of 100 cents, for one year, be 6 cnnfs, 

how many cents will be the interest for 2 years ? foi 

4 years? for 10 years r for 35 years? for 84 

■ years? 

16. If the interest of one dollar, for one year, be six cents, 

what is the iotereat for 2 dollars the same time ? 5 

dollws ! 7 dollBrt ? 8 dollars ? -7-,9f ^°'ia» ' 
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17. A fanner sold 468 pounds oFpork, at 6 centt a pound, 
iod 46 ponDda of cheese, vt 7 eents t, pound j how maay 
cents must he leceire in pay ? 

18. AborboogfatlOoranges; he kept 7 of them, and nM 
the others for 6 cents apiece ; how niftn^ cents did he receive i 

19. The component parts of a certain namber are 4, 5, 7, 
fr, 9, 8, and 3 ; what is the number? 

20. In 1 hogshead are 63 gallona; how many gallons in 8 
hogsheads f In l^lon are 4 quarts; bow many quarts in 8 
hogsheads? In 1 quart are 2 pints ; bow many pints in 8 hogs- 
heads? 
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OF SIMPLE NUMBERS. 

ITXft: 1, James divided 12 apples among 4 boys ; hoff 
mwiy did be give each boy? 

2. Jamea would divide 12 apples among 3 boys; how 
many must be give eacb boy ? 

3. Johnbadl5apples,andgavethemtohisptaymates,who 
I eceived 3 apples each ; bow many boys did he give them to ? 

4. If you had 20 cents, how many cakes could you buy 
at 4 <xats apiece ? 

6. How many yards of cloth could yon buy for 30 dollars, 
at 6 dollars a yard ? 

6. If yon pay 40 dollars for 10 yards of cloth, what is ono 
yard worth?" 

7. A man works 6 days for 42 shillings ; bow many shfl* 
lings is that for one day ? 

8. How many quarts in 4 pints? ' in 6 pints? 
— - in 10 pints ? 

9. How many times is 8 contained in SS ? 

10. If a man can travel 4 miles an hour, bow many houra 
would it take bira to travel 24 miles ? 

11. In an orchard there are 28 trees standing in rows, 
and there are 3 trees in a row ; how many rows are there f 

Remark. When any one tbing is divided into two equal 
parts, one of those parts is called a half; if into 3 equal 
parts, one of those parts is called a third; if into four equal 
parts, one part is called a quarter or a Jounh; if-'ato five, 
one partis called ttfifih, and so on. . i^ oovk 

D '^^ 
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12. A boy had two apples, and gave one half an ^ple to 
each of hia companionB i bow muiy were hia compiuiions i 

13. A boy divided four apples among his companions, by 

SIving them one third of an apple each ; among how many 
id he divide his apples t 

14. How many quarters in 3 oranges .' 

15. How many oranges would it take to give 12 boys one 
quarter of an orange each ? 

16. How much is one half of 12 apples ? 

17. How much is one third of 12 ? 

, 18. How much b one fourth of 12 ? 

19. A man had 30 sheep, and sold one fifth of them; 
how many of them did he sell ? 

20. A man purchased sheep for 7 dollars apiece, and 
paid for them all 63 dollars ; Mihat was their number ? 

21. Huw many oranges, at 3 cents each, may be bought 
for 12 cents ? 

It is plain, that as many times as 3 cents can be taken 
from 12 ceutfi, so many oranges may be bought; the object, 
therefore, is to find how many times 3 is contained in 12. 

12 cents. 
Fmt orange, 3 cenli. We see in this example, that 

— we may tske 3 from 12 four 
^ times, ailer which there is no re- 

Second orange^ cents. maiader; consequently, svitrac- 

e lion alone is sufficient for the ope- 

Third orange, 3 rents. ration ; hut we may come to the 

— same result by a process, in most 
3 eases much shorter, called Di- 

Fourth orange, 3 cents. vision. 



IT 16. It is plain, that the cost of one orange, (3 cents.) 
multiplied by the number of oranges, (4,) ia equal to the 
cost of all the oranges, (19 cents ;) 12 is, therefore, a pro- 
3iU£t, and 3 one of its factors ; and to find how many times 
3 is contained in 12, is to find the other factor, which, nm.'. 
tiplied into 3, will produce 12. This factor we find, hy 
trial, to be 4, (4 X 3 = 19 i) consequently, 3 is contained 
ij 12 4 times. Ans. 4 oranges 

22. A man would divide 12 oranges equally among o 
hildren .; how many oranges would each child have ! 

Heie the (Aject is to divide the \% oranges into 3 equal 



iris. 
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parte, and to ascertain the number of orangeH id each of those 
parts. The operation is evidently as in the last example, and 
consistsinfindinganumber, which, multiplied by 3, nill pro- 
duce 12. This number we have already found to be 4. 

Atu. 4 oranges apiece. 

As, therefore, ntufttpZtcotion is a short way of performing 
many adiUtiota of the same number; so, dtririon is & short 
way of performing many nifttractiotu of the same number; 
and may be defined, The method of jaidiag hoto .many times 
one ttumber i» conlatTted in another, and also of dieUmg a ru»- 
ber into any number of equal parts. In alt cases, the proceu 
of division consists in finding ow of the factors of a given 
product, when the other factor is known. 

The number given to he divided is called the dimdeitd, 
ani^ answers to the product in multiplication. The number 
given to diinde by is called the tiiouor, and answers to .one of 
the factors in multiplication. The remdt, or answer sought^ 
is called the qaodent, (from the Latin word qvoAes, hotr 
many?) and answers to the otAer factor. 

Sig:«. The sign for division b a short horizontal line be- 
tween two dots, -;-. It shows that the number before it is 
to be divided by the number after it.' Thus 27 .^ 9 ^ 3 is 
read, 27 divided by 9 is equal to 3; or, to shorten the ex- 
pression, 27 by 9 is 3 ; or, 9 in 27 3 times. In place of the 
dots, the ^vidend is otien written oner the line, and the £- 
ruor voder it, to express division ; thus, ^ ^ 3, read as 



f-1 
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IT 10. 23. How many yards of doth, at 4 dollars a yard, 
can be bought for 856 dollars ? 

Here the number to be divijed is 866, which therefore 
.'s the dwidend; 4 is the number to divide by, and there- 
fore the dieuor. It is not evident how many times 4 is con- 
tuned in BO large a number as 856. This difficulty will be 
readily overcome, if we deeompose this number, dins: 

856 = 800 -f 40 + 16. 
Beginning; with the hundreds, we readily perceive that 4 is 
contained in 8 2 times; consequently, in 800 it is contained 
200 times. Proceeding to the t^ns, 4 is contained in 4 1 
time, and consequent^ in 40 it is contained 10 times. 
Lastly, in 16 it is contained 4 times. We now have 
20o4-10 + 4:^214 for the quotient, or the number ol 
times 4 is contuned in S56. Ans. 214 yards. 

We may arrive to the same result wi&out decomposing 
the dividend, except as it is done in the mind, taldng it by 
parts, in the followmg manner : 

For the sake of convenience, we 

. . Ditndetid. .^tg ^g,^ (he dividend with the divi- 

'^^''''' * ' ^^ sor on the left, and draw a line between 

Qv0(ien/ 314 them ; we also draw a line underneath. 

^^^* Then, be^nug on the lel^ hand, 
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\fe seek how often the di^sor (4) is cantajned in 8, 
(hundreds,) the Jefl hand figure; findiDg it to be 3 times, 
we write 2 directly under the 8, which, falling ia the place 
of hundreds, is in reality 200. Proceeding to tens, 4 is con- 
tained in 5 (tens) 1 time, which we set down in Im'i 
place, directly under the 5 (tens.) But, after taluug 4 times 
ten out of,lhe 5 tens, there is 1 ten left. This X ten we joia 
to the G units, maicin^ 16. Then, 4 into 16 goes 4 times, 
which we set down, and the work is done. 

This manner of performing the operation is called Short 
D'misum. The computatiou, it may be perceived, is carried 
on partly in the mind, which it is always easy to do when 
the divisor does not exceed 12. 



Frora lite Uhatralum of tAit exam^, vie dtrine thi$ general 
Tide for ditndin^, when the dieiaor does sot exceed 12 : 

I. Find how many times the divisor is contuned in the 
first figure, or figures, of the dividend, and, setting it direct- 
ly under the dividend, carry the remainder, if any, to the 

next figure as so many tens. 

II. Find how many times the divisor is contained in (ftit 
dividend, and set it down as before, continuing so to do till 
all the figures in the dividend are divided. 

Proop. We have seen, (IT 16,) that the divisor and quo 
■tient are factors, whose product is the dividend, and we 
have also seen, that dividing the dividend by one factor is 
merely a process for finding the other. 

Hence dinision and latdllplicalion mutually prove each other. 

To prove division, we may multiply the divisor by the quo- 
tient, and, if the work be right, the product will be the same 
as the dividend ; or we may divide the d'tindend by the qao- 
lienl, and. If the work is right, the result will be the same as 
the divisor. 

To prone mtdliplicatior^ we may dimde the product by one 
factor, and, if the work be right, the quotient will he the other 
factor. 

EXAMPLES FOR PRACTICE. 

24. A man would divide 13,462,725 dollars among 6 
men ; how manv dollars would each receive * , . 
D* 
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In thia example, as we cannot 
orEftATTCW. i,„e 6 jn the first figure, (1,) we 

n.- ■ =^ ,tTr^« take two fifruces, and eay, 5 in 13 
J>Wor,5) 13,462,72S „iu go 2 ^e^ aud th^ are 3 
Quotient, 2,692,645 over, whichi joined to 4, the next 
figure, makes 34 ; and 5 in it4 will 
go 6 times, &c. 
Proof. In proof of this example, we mul- 

QuoHml. tiply tbe quotient by the divisor, 

2,692,545 and, as the product is tbe same as 

fi cfiritor. the dividend, we conclude that the 

- - ■ — work is right. From a bare in- 

1,J,462,72B spectioQ of the above example and 

its proof, ft is plain, as before stated, that division is the re- 
verse of multiplication, and that the two rules mutually prove 
each o^ei. 

25. How many yards of cloth can be bought for 4,354,56Q 

dollars, at 3 dollars a yard? at 3 dollars? at 

4dollm? atSdollars? at6dollan? at 

7? atS? at9? at 10 ? 

Note. Let the pupil be required to prove the foregoing, 
and all following; examples. 

26. Divide 100S903360 by 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
and 12. 

27. If 2 pints make a quart, how many quarts in 8 pints ? 

in 12 pints ? in 20 pints .' in 24 pints ? 

in 248 pints ? in 3764 pints ? in 47632 pints ? 

29. Four quarts make a gallon ; how many gallons in S 

quarts,' in 12 quarts ? in 20 quarts? in 36 

quarts? in 368 quarts? in 4896 quarts ? — — 

in 5436144 quarts? 

29. A man gave 86 apples to 5 boys ; how many q>plea 
would each boy receive? 

Dimdend. Here, dividing' the 

JHxnsoTy 5 ) 86 number of the apples 

n. .: . Ti , n - J (86^ by the number of 

Quot^, 17-1 J?«n«wwfcr. ^„y^ ^^^^ ^^ g^j^ that 

each boy's share would be 17 apples ; but there is one apple 

left 

1^17. 6>86 In order to divide a/I the apples eqnal- 

-— - 1^ among the boys, it is plain, we must di- 

I'i vide this one remuning apple into 6 tquat 
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parte, u)d give one of these ptrts to each of the boys. Then 
each boy'§ share would he IT apples, and one fifth part of 
another apple ; which is written thus, 17^ apples. 

Ata. n^ apples each. 
l%e 17, expreesing trAoI« aj^les, are called tnte^era, (that- 
is, whole numbers.) The ^ (one fiflh) of an apple, esprew 
ingporl of a broken or divided t^le, i» called a jraclioa, 
(that 18, a broken number.) 

Fractions, as we here see, are written with two numbers, 
one directly over the other, with a short line between them, 
showing that the tqtper number is to be divided bythe 
lower. The upper number, or dividend, is, in fractions, call- 
ed the woB^eratOT, and the lower number, or divUor, is called 
the denominator. 

Note, A number like 17^, composed of integers (17) 
and a fraction, (^) is called a mixed nmabet. 

In the preceding example, the one apple, which was left 
after carrying the division aa far as Sould be by lohoU num-' 
hers, is called the rejnainder, and is evidently a part of the 
£eideud yet undivided. In order to complete the division, 
this remainder, as we before remarked, must be divided into 
5 equal parts ; but the dinisoT itself expresses the number of 
parts. If, now, we examine the fraction, we shall see, that 
it consists >of the remainder (1) for its numerator, and the 
divisor (5) for its demminator. 

Therefore, if there be a remainder, set it down at the right 
hand of the quotient for the mtmerator of a fraction, under 
which write the divisor for its denominator. 

Proof of the last example. In proving this example, we 

17-^ find it necessary to multiply 

6 our fraction by 5; but this is 

easily done, if we consider, that 
°° the fraction ^ expresses one 

part of on apple divided into 5 equal parts; hence, 5 limes 
I- is £ = 1, that is, one tohi^e apple, which we reserve to be 
added to the tinitt, saying, 5 times 7 are 35, and one we re- 
served makes 36, &c. 

30. Eight men drew a prize of 4S3 doUais in a lottery ; 
how many dollars did each receive f ( ,oo<;k 
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Dividettd. Here, after carrying the diviBion as 
DmsoTf 8 ) 463 far as possible by tohok numbers, we 

. — TTT" have a remainder of 5 dollars, which, 

Qaoiient, 66J writteu as above directed, gives for the 

answer 66 dollars and i (five eighths) of another dollar, 
to each man. 

IT 18. Here we may notice, that the eighth part of S dol- 
lars is tlie same as 5 times the eighth part of 1 dollar, that 
is, the eighth part of 5 dollars is g of a dollar. Hence, f 
expresses the quotient of S divided by 8. 
Proof. i is 5 parts, and 8 times 5 is 40, that is, '^ — Sy 

66| which,reservedandBdded to the product of B times 

8 6, makes 53, &c. Hence, to midliply a fraction, 

-— - we may multiply the numeT<aoTy and divide the 

^ product by the deguaninatoT. 

Or, ill proving division, we may multiply the whole num- 
ber in the quotient onjy, and to the product add the remain- 
der ; and this, till the pupil shall be more particularly taught 
in fractions, will be mote easy in practice. Thus, 56 X 8 = 
448, and 448 -j- 5, the remainder, zz 453, as before. 

31. There are 7 days in a week; how many weeks ic 
365 days ? Ann. 52^ weeks. 

32. When flour is worth 6 dollars a barrel, how many 
barrels may be bought for 25 dollars i how many for 50 dol- 
lars? for 487 dollars f for 7631 dollars? . 

33. Divide 640 dollars among 4 men. 

640 ^ 4, or ^ = 160 dollars. Am. 

34. 678.^-6, or H^ = how many? Jm. 113. 

35. i<^ = how many? 

36. i^ — how many? 

37. •aV^ = how many? Am. 384g. 

38. if^t=;how many? 

39. ifljfl-i— how many? 

40. afl-i^yi-L2 = how many? 

IT 19. 41. Divide 4370 dollars equally among 31 men. 

When, as in this example, the divbor exceeds 12, it is 
evident that the computation cannot be readily carried on in 
the mind, as in the foregoing examples. Wherefore, it is 
more convenient to write down th« computation at leTtgih^ 
in the following manner : , , l.,oo<;k 
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-OPERATICW. We may write the liUvisoi 

Bisiaor. Dmdmd. Qaotieta. and dividend as in short di- 

21 ) 4370 ( 208^1^. viBon, but, instead of writing 

42 the quotient under the divi- 

dend, it will be found more 

^"^0 convenient to set it to the 

^ right hand. 

2 Smamd0r. Taking the dividend by 

I porta, we seek how often we 

can have 21 in 43 (hundreds ;) finding it to be 2 times, we 
set down 2 on the right hand of the dividend for the high- 
est figure in the quirtient The 43 being hundredt, it fol- 
lows, that the 2 must also be hundreds. This, however, 
we need not regard, for it is to be followed by lent and untb, 
obtained Iroin Uie iaia and units of the dividend, and will 
therafore, at the end oftbe operatian, he in the place of hun- 
dreds, as it should be. 

It is plain that 2 (hundred) tunes 21 doUan onghtnow 
to be taken out of the dividend ; therefore, we multiply the 
divisor (21) by the quotient figure 2 (hundred) now found, 
making 42, (hundred,) wliich, written under the 43 in the 
dividend, we subtract, and to the remainder, I, (hundred,) 
bring down the 7, (tens,) making 17 tens. ^ 

We thai seek how often the divisor is contained in 17, 
(tens }) finding that it will not go, we write a cipher in die 
quotient, and bring down the next figure, making the whole 
170. Wethen seek how of^ 21 can be contained in 170, 
and, finding it to be S times, we write 8 in the quotient, and, 
multiplying the divisor by this number, we set the product, 
168, under the 170 ; then, subtracting, we find the remain- 
der to be 2, whidi, written as a fraction on the right hand 
of the quotient^ as already e^lained, gives 20S^ doUara, 
tor the aaatoer. 

This manner of performing die opeiatioD is called Long 
J^mnon. It consists in writing down the vAole computation . 
From the above example, we derive the following 

BULE. 

I. Place the divisor on the left of the dividend, separate 
diem by a line, and draw another line on the right of the 
dividend to separate it from fhe quotient 

II. Take as many figures, on the left of the dividend, (s 
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contaiu the divisor once or more; seek how many times tiiey 
contain it, and place the answer on the right hand of the 
dividend for the tirst figure in,the quotient 

III. Multiply the divisor by this quotient figure, and write 
the product under that part of the dividend taken. 

IV. Subtract the product from the figures above, and to the 
remainder bring down the next figure in the dividend, and 
divide the number it makes up, as before. So continue to 
do, till all the figures in the dividend shall have been brought 
down and divided. 

Note 1. Having brought down a figure to the remainder, 
if the number it makes up be teas ^an the divisor, write 
a cipher in the quotient, and bring down the next figure. 

Note 2. ' If the product oi the divisor, by any quotient . 
figure, be greater than the part of the dividend taken, it is an 
evidence fliat the quotient figure is too targe, and must be 
diminished. If the remainder at any time be greater than 
the divisor, or equal to it, the quotient figure is too small, and 
must be increased. 

EXAMPLES FOR PRACTICS. 

1. How many hogsheads of molasses, at 27 dollars a hogs- 
head, may be bought for 63J8 dollars ? 

Aw. 234 hogsheads. 

2. If a man's income he 1248 dollars a year, how much 
is that per-week, there being 52 weeks in a year^ 

Abs. 24 dollars per week. 

3. What will be the quotient of 163598, divided by 39 ? 

Am. 5296^. 

4. How many times is 63 contained in 30131 P 

Ans. 478^ times ; that is, 478 times, and H of another 

5. What will be the several quotients of 76S2, divided by 
16, 23, 34, 86, and 92 ? 

6. If a farm, containing 256 acres, be worth 7168 dollars, 
what is that per acre ? 

7. What will be the quotient of 974932, divided by 365 ? 

Ans. 267l3'B^. 

8. Divide 3328242 dollars equally among 563 men ; how 
many dollars must each man receive ? Ans. 5734 dollars. 

9. If 57624 be divided into 216, 586, and 976 equal parts, 
what will be the magnitude of one of each of tluse equal 
parts? I C-.ooyk' 
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Ant, The magnitudeof oneof tlielast of these equal parts 
will be 59^. 

10. How many times does l))306036I5 contun 32157 

Am. 320561 tunes. 

11. The earth, in its annual revolution round the sun^ is 
•■id to travel 596086000 miles ; what is that per honr, theiv 
being 6T66 hours in a jexc i 

12. l aa^ j g ^a go — how many? 

13. Aflff[|faa= how many? 

14. fia. i^,yjO ai=howm»ay? 



CONTRACTIONS IN DIVISION. 
I. lt%«n the DIVISOR is a composite number. 

IT 20. 1. Bought 15 yards of cloth for 60 dollars ; how 
much was that per yard ? 

15 y&rds are 3 X 5 y^ds. If there had been but 5 yards, 
the cost of one yard would be ^ = 12 dollars ; but, as there 
are 3 times 5 yards, the coat of one yard will evidently be 
but9DetAird part of 12 dollars; that is, -1^ = 4 dollars. Ans. 

Hence, when the divisor is a composite number, we may, 
if we please, divide the dividend by one of the component 
parts, and the quotienl, arising from that division, by the 
oAer ; the last quotient will be the answer. 

2. If a man can travel 24 miles a day, bow many days 
will it take him to travel 264 miles ? 

It will evidently take him as many days as 264 contains 24. 
OPERATION. 
24=6 X 4. 6)264 24)264(11 days, Ajk. 

4)44 "'* ^ 

11 days. * 24 

3. Divide 576 by 48 = (8 X 6-) 

4. Divide 1260 by 63= (7 X 9.) 

5. Divide 2130 by 81. 

6. Divide 448 by 56. 

II. To divide by 10, 100, 1000, &c. 
IT ai. 1. A prize of 2478 dollars is owned by 10 men j 
^(riiat is .each man's share? l^.oovk 
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Each man's share will he equal to the number of tens con- 
tained in the whole sum, and, ifoDeofthe figures be cut off 
at the right hand, alt the figures to the left may be consid- 
ereil so many tens; therdbre, each man'; share Will ba 
247^ dollare. 

It is evident, also, th»t if 2 figures had been cut ofi" front 
the right, all the remaining figures would have been so ma- 
ny hundreds; if 3 figures, bo many thousands, &c. Hence 
we derive this general TivLE for ^nuUng by 10, 100, 1000, 
&C. : Cut off from the right of Uie dividend so many figures 
as there are ciphers in the divisor ; the figures to the left 
of the point will express the ^uoltent, and those to the right, 
the reminder. 

2. In one dollar are 100 cents ; how many dollars in 42400 
cents ? Abs. 424 dollars. 
4Q4I00 Here the divisor is 100; we therefore cut off 2 

' figures on the right hand, and all the figures to the 

fcft (424) espress the dollars. ■ 

3. How many dollars in 34567 cents ? 

Aiu. 345^ dollars 

4. How many dollars in 4567840 <;enta ? 

5. How many dollars in 345600 cents? 

6. How many dollars in 42604 cents ? Ana. 426^^,^. 

7. 1000 tnills make one dollar ; how many dollars in 4000 
mills P — — in 25000 miUs^ m 845000? 

8. How many dollars in 6487 mills? Ans. 6^fi^ dollars. 

9. How many dollars in 42863 mills ? in 368456 

mills ? in 96842378 mills ? 

10. In one cent are 10 mills; how many cents in 40 

mills ? in 400 mills ? in 20 mills ? in 468 

mills? in 47S4 mills? in 34640 mills ? 

III. WhenihereareciFaERsmtkerighthandofthedinsor. 

IT 22i 1. Divide 480 dollars among 40 men? 

In this example, our divisor, 

..Ln-,?X^'"°" (40,) is a composite number, 

*i0)48|0 (10X4=400 wemay.tbere 

12 doUs. Ant. fore? divide by ow component 

part, (10,) and that quotient by 

the oAtT, (4;) but to divide by 10, we have seen, is but to 

cut off the ri^t band figure, leaving the figures to the left 
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of the point 'or the quotii-ut, which we divide by 4, and &6 
work IS done. It is evident, that, if our divisor had been 
400, we should have cut off 2 figures, and have divided in 
the same manner; if 4000, 3 figures, &c. Hence thiagene- 
"^inuLK-.— When there are ciphers at the right hand of the di- 
visor, cut them offj and also as many places in the dividend ■ 
divide the remaimag figures in the dividend by the remain- 
ing figures iD the divisor; then annex the figures, cut off 
Irom the dividend, to the remainder. 
2, Divide 748346 by 8000. 



jjinaemi. 
Divisor, 8|000) 748(346. 

Quotient, 93 — 4346 Remmader. Am. 93J^. 
3. Divide 46730367 by 4200000. 
Dividend. 
4a|00000)«7|20367(ll,Sji(ii««,(jMi™(. , 



S20367 Rmainder. 
J n Hoy "Uij; T«rd. of doth cm be bougUt for 346600 
dollars, at 20 dollars per yard ? 

5. Divide 76428400 by 900000. 

6. DiTide 345906000 by 84000. 

m'^o^'ti. *'™»?» 'T 20. 200, 2000,20000, 300, 4000, 
fiO, 600, 70000, and 80. ■ ' » » 



SUPPXSKBNT TO Dmsioxr. 

QUESTIOWS. 
1. Wbat is diriaion .' 2. I„ „hat does the pme« of di- 
viatoa coasut I 3. Diraion is the -e,er,e of ^hS>7 WUt 
» Ae ™J„,„ S, JMi called, a„d to what doet i™ 
iwer m molhpbcMion ? 5. What is the number to dhuk 
ij called, and to what doe. it uiswer.&c.; 6 WhatisthS 
-«d, or a™., caUed, &c. , 7. Whit i, the ^ o1 diri! 
Bon^and what does ,t .how > 8. What i, the i- too, of 
eiptesstng di™,on I 9. What i, .for, di^m, .ad R 2 
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it perfonned? 10, How is division prmedl 11. How is 
multiplication proved? 12. What are integers, or whole 
numbers ? 13. Wh»t are fractions, or broken numbers ? 
14. What is a mixerf number? 15. When tliere is an j thing 
left after division, what is it called, and how is it to be 
written? 16. How are fractions loriifen? 17. What is 

the upper number called ? 18. the lower number ? 

19. How do you multiply a fraction ? 20. To what do the 
numerator and the denominator of a fraction answer in di- 
vision? 21. What is fcnjr division? 22. Rule? 23. When 
the divisor is a composite number, how may we proceed ? 
24. When the divisor is 10, 100, 1000, &c., how may the 
operation he contracted ? 25. When there are ciphers at 
the right hand of the divisor, how may we proceed ? 

EXERCISES. 

1. An army of 1500 men, having plundered a city, took 
2625000 dollars ; what was each man's share? 

2. A certain number of men were concerned in the pay- 
ment of.lS950 dollars, and each man paid 25 dollars ; what 

■ was the number of men? 

3. If 7412 eggs be packed in 34 baskets, how many iii a 
oasket? 

4. What number must I multiply by 135 that the pro* 
duct raay be 505710 ? 

5. Light moves with such amazing rapidity, as to pass 
from the sun to the earth jn about the space of 8 minutes. 
Admitting the distance, as usually computed, to be 95,000,000 
miles, at what rate per minute does it travel ? 

6. If the product of two numbers be 704, and the multi- 
plier be 11, what is the multiplicand ? Ana. 64. 

7. If the product be 704, and the multiplicand 64, what 
is die multiplier? Ana. 11. 

8. The divisor is IS, and the dividend 144; what is the 
quotient ? 

9. The <;uotient of two numbers is 8, and the dividend 
144 ; what is the divisor ? 

10. A man wishes to travel 585 miles in 13 days ; how 
far must he travel each day? 

11. If a man travels 45 miles a day, in how many days 
will he travel 585 miles i 
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12. A man sold 35 cows for 560 dollars; how much wu 
that for each cow i 

13.' A mao, selling his cows for 16 dollars each, received 
for all 560 dollars ; how many did he sell .> 

14. If 12 inches make a foot, how many feet are there in 
361812 inches? 

15. If 364S12 inches are 30401 fleet, how many inches 
make one foot ? 

16. If you would divide 48750 dollars among 60 men, 
how many dollars would you give to ^ach one f 

17. If you distribute 48750 doLars among a number of 
men, in such a manner as to give to each one 076 dollars, 
how many men receive a shaio .' 

IS. A man has 17484 pounds of .tea in 186 chests ; how 
many pounds in each chest.' 

19. A man would put up 17484 pounds of tea into chests 
containing 94 pounds each ; how many chests must he have i 

20. In a certain town there are 1740 inhabitants, and 12 
persona in each house ; how many houses are there ? — ■ — in 
each house are 2 families ; how many persons in each family? 

21. If 2760 men can dig a certain canal in one day, how 
many days would it take 46 men to do the same ? How 
many men would it take to do the work in 15 days? 

in 5 days ? ■ in 20 days i in 40 days ? 

in 120 days? 

22. If a carriage wheel turns round 32870 times in run- 
ning from New York to Philadelphia, a distance of 95 miles, 
hiw many times does it turn in running I mile }■ Ant. 346. 

23. Sixty seconds make one minute ; how many minutes 

in 3600 seconds ? in 86400 seconds ? in 604800 

seconds? in 2419200 seconds f 

24. Sixty minutes make one hour ; how many hour*'. In 

1440 minutes? in 10080 minutes? in 40320 

minutes ? in 525968 jiinutes ? 

25. Twenty-four hours make a day; how many days in 
168 hours? in 672 hours? in 8766 hours? 

26. How many times can I subtract forty-eight from four 
hundred and eighty ? 

27. How many times 3478 is equal to 47854 ? 

28. A bushel of grain is 32 quarts ; how many quarls must 
I dip out of a chest of grain to make one half (J) of a 

bushel? for one fourth (J-) of a bushel ? ■ ■ for one 

eighth (^) of a bushel ? Ana. la the la»t, 4 quarts. 
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29. How many is J of 20? i of 48 ? J of 

247 f i of S4d678 ? } of 204030648 ? 

Am. to the Uut, 102015324. 

30. How many walnuts are one third part (^) of 3 wal- 
nuts? ^ofewalnuts? ^ofl2? JofSO? 

iof45? iof300? iof478? * 

of3456320? Ana. to the last, 1162106^. 

3). Wliatifliof4? iofao? iofS20? i 

of 7843 ? Ant. to the last, 1960 J. 



KisoEiJiAHEOini Quxsnoirs, 

Involving the Frrndplea of the preceding Rides. 

Note. The preceding rules, viz. Numeratioo, Addition,. 
Subtraction, Multiplication, and Division, are called the Fim- 
dameiital Rules of Atithmelv:, because tiiey are the foun- 
datioD of all other rules. 

1. A man bought a chaise for 218 dollara, and a horse for 
142 dollars ; what did they bo& cost ? 

2. If a horse and chaise cost 360 dollars, and die chais« 
cost 218 dollars, what is the cost of the horse? If the horse 
cost 142 dollars, what is the cost of the chaise ? 

3. If the sum of 2 numbers be 487, and the greater num- 
ber be 348, what is the less number? If the less number 
be 139, what is the greater number? m 

4. If the minuend be 7842, and the subtrahend 34S1, 
what is the remainder ? If the remainder be 4301, and the 
minuend be 7842, what is the subtrahend? 

IT 93. When the minuend and the subtr^end are given, 
how do you find the remainder?.! 

When the minuend and remahder are given, how do you 
find the subtrahend ? 

When the subtrahend a^d the remainder are given, how 
do you find the minuend ? 

' When you have the ttm of two numbers, and one of them 
given, how do you find the other ? 

When you have the greater of two numbers, and their 
difference given, how do you find the less number ? 

When you have the less of two nvmb'ers, and their djfer- 
ence given, how do you find the greater numbef ?,)jj,,|^ 
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5. The (ton of two uumben is 48, and me of the numben 
is 19; what is the oi/url . 

6. The greater of two numbers is 29, and their differeitce 
10 ; what is the less nnmber ? 

7. The leu of two numbers is 19, and their difference is 
10; what is the ffreater? 

8. & man bought 6 pieces of doth, at 44 dollars a piece; 
974 pairs of shoes, at 3 dollars a pair; 600 pieces of colic^, 
at 6 dollars a piece ; what is the amount? 

9. A man sold six cows, worth fifteen dollars each, and a 
yoke of oxen, for 67 dollars ; in pay, he received a chaise, 
worth 124 dollars, and the rest in money; how much money 
did he receive f 

10. What will be the cost of 15 pounds of butter, at 13 
cents per pound ! 

11. How many bushels of wheat can you Iray for 487 
dollars, at 2 dollars per bushel ? 

IT 24. When the price of one pound, one hushd, &c. of 
liny commodity is given, how do you find the cost of any 
number of pounds, or bushels, &c.. of that commodity ? If 
the price of the I pound, &p. be in cents, in what will the 

whole cost be? If in dollars, what? if in shillings? 

.^— if in pence? &c. 

When the cost of any ^ven mtniber of pounds, or bushels, 
&c. is given, how do you find the price of one pound or 
bushel, &c. In what kind of money will the answer be ? 

When the cost of a marker of pounds, &c. is given, and 
also the price of one pound, &c., how do you find the num- 
ber of pounds, &c. 

12. When rye is 84 cents per bushel, what will be the cost 
of 948 bushels ? how many dollajis will it be? 

13. If648 pounds of tea cost 284 dollars, (that is, 28400 
cents,) what is the price of one pound ? 

When the factors are given, how do you find flie product? 

When the product and one factor are given, how do you 
find the other factor? 

When the divisor and quotient are given, how do yoa 
find the dividend ? 

When the dividend and quotient are given, how do you 
find the divisor ? 

14. Whatistheproductof 754Bnd'25? '-"^'^I^ 
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16. What number, multiplied by 26, 'iftll produce 18850 ? 

16. What number, multiplied by 754, ml) produce 18850 ? 

17. If a, man save six cents a day, how many cents wotitd 

he save in a year, (365 days,) ? how many in 45- 

years? how many dollars would it be? how many cows 
could he buy with the money, at 12 dollars each ? 

Atts. to the last, 82 cows, and 1 dollar 60 cents Temsinder. 

18. A boy bought a number of apples; he gave away ten 
of them to his companions, and afterwards bought thirty-four 
more, and divided one half of what he then bad among four 
companions, who received 8 apples each ; how many apples 
did the boy first buy ? 

Let the pupil take the last number of apples, 8, and re- 
verse the process. ' Ani. 40 apples. 

19. There is a certain nuiahei^ to which, if 4 be added, 
and T be subtracted, and the difference be multiplied by 8, 
and the product divided by 3, the quotientwill be 64 ; what 
is that number ? Ant. 27. 

20. A chess board has 8 rows of 8 squares each ; how 
many squares on the board ? 

TT as. 21. There is a spot of ground 5 rods long, and 3 
rods wide ; how many square rods does it contuu ? 

n n Able. A square rod is B 

square (like one of those in 
the annexed figure) meas- 
uring a rod on each side. 
By an infection of the 
figure, it will be seen, th^ 
there are as many squares 
in a row as rods on one side, 
and thht the number of rows 

is equal to the number of rods on the other side ; therefore, 

5 X 3 =; IS, the number of squares. 

Ans. 15 square rods. 

A figure like A, B, C, D, having its oppowte sides equal 
and parallel, is called n paraiiehgram or oilong. 

32. There is an oblong field, 40 rods long, and 24 ro.ds 
wide ; how many square rods does it contain ? 

23. How many square inches in a board 12 inches long, 
and 12 inches broad ? ' Ma. 144. 
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24. How many Equare feet in a board 14 feet locg and 2 
'feet wide f 

25. A certain township is six miles square ; tow many 
square miles does' it contain ? Ana, 36.- 

26. A man bought a &nD for 22464 dollars; hesoMonehalf 
of it for 12480 dolt are, at the rate of 20 dollars per acre; how 
many acres did he buy ? and what did it cost nim per acre ? 

27. A boy bought a sled for 88 cents, and sold it e^euu for 
8 quarts of walnuts j he sold one half of the nuts at 12 cents 
a quart, and gave the rest for a penknife, which he sold for 
34 cents ; how many cents did he lose by his bargains ? 

28. In a certain school-house, there are 6 rows of desks , 
in each row are six seats, and each seat will accommodate 
2 pupils ; there are also 2 rows, of 3 seats each, of the 
same size as the others, and one long seat where 8 pupils 
may sit; how many Echolars wilt das house accommo- 
date? Aiu. 80. 

29. How many square feet of boards will it lake for the 
floor of a room 16 feet long, and 15 feet wide, if we ^ow 
12 square feet for waste ? 

30. There is a room 6 yards long and 6 yards wiQe ; how 
many yards of carpeting, a yard wide, will be sufficient to cover 
the floors, if the hearth and fireplace occupy 3 square yards ? 

31. A board, 14 feet long, contiuns 28 square feet; what 
is its breadth ? 

32. How many pounds of pork, worth 6 cents a pound, 
can be bought for 144 cents? 

33. How many pounds of butterj at 15 cents per pound, 
must be paid for 29 pounds of tea, at 42 cents per pound ? 

34. 4-|-5-f6-f]-j-8 = how many ? 

35. 44-3 + 10 — 2 — 4-1-6 — 7 = how many? 

36. A man divides 30 bushels of potatoes among 3 poor 
men ; how many bushels does each man receive I What is 
J of thirty ? How many are § {two thirds) of 30 ? 

37. How many are one third ^ J) of 3 ? of 6 ?. 

of9? of282? of45674312? 

38. How many are two thirds (J) of 3 ? ■ — - of 6 ? 
of 9? of 282? of4B674312? 

39. How many are J of 40 f |of40? ■ i of 

«0? Jofeo? ^ofSO? ofl24? of 

246876 f I of 246876 ? 

40. How many is I of 80? ^ofBO? JoflOO? 

41. An inch is one twelfth part (^) of a£>ot; how many 
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feet in 12 inches ^ -^— in 24 inches ^ in 36 inches? 

in 12243648 inches ? 

42. If 4 pounds of tea cost 128 cents, what does I pound 

cost ? 2 pounds ? ■ 3 pounds f 5 pounds i 

100 pounds? 

43. When oranges are worth 4 cents ^iece, how many 
can be bought for four pistareens, (or 20 cent pieces?) 

44. The earth, in moving round the sun, travels at the 
rate of 68000 miles ttn hour ^ how many miles does it tracel 
in one day,^24 hours?) how many miles in oce year, (365 
days !) and how many days would it take a man to travel 
this last distance, at the rate of 40 miles a day ? how many 
years? Ana. to the laal, 40800 years. 

45. How much can a man eam in 20 weeks, at SO cent» 
per day, Sundays excepted ? 

46. A man married at the age of 23 ; he lived with his 
wife 14 years; she ):hen died, leaving him a daughter, 12 
years of age; 8 years after, the daughter was married to a 
man 5 years older than herself, who was 40 year$ of age ' 
when ^e father died; how old was the father at his death? 

1 Arts. 60 years. 

47. There is a field 20 rods long, and 8 rods tnide ; how 
many square rods does it contain ? Ans. 160 rods. 

48. What is the width of a field, which Is 20 rods long, 
and contains 160 square rods ? 

49. What is the length of a field, 8 rods wide, and con- 
taining 160 square rods ? 

50. What is the width of a piece of'land, 25 rods long, 
and containing 400 square rods ? 



COMPOUND NVMBBZUL 

V so. A num1}er espressing things of the same kind is 
called a simple nunt&er ,■ thus, 100 men, 56 years, 75 cents, 
are each of them simple numbers ;. but when a number es- 
preases things of different kinds, it is called a compound num- 
W; thus, 43 dollars 25 cents aod 3 mills, is a compound 
number; so 4 years 6 montlis and 3 days, 46 pounds 7 
shillings and 6 pence, are compound numbers. ' 

Note. Different kinds, or names, are usually called cSf 
ftreal denomiacUions. ' '-.ooylc 
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FEDERAL MONEY. ^ 

Federal money is the coin of the United States. The 
kinds, or denominations, are iagles, dollars, dimeS) cents, 
snd mills. 

10 mills - • - aie equal to - 1 cent 

10 cents, (=100 milla,) . . > =i dime. 

10 dimes, (»100cenU=1000mill9,) - = 1 dollar. 

10dollars,(=100dmieB=<>1000ce)itg=10000mill8)=leagle.* 

SiQN. This character, $ , placed before a number, shows 
it to express federal money. 

As 10 mills make a cent, 10 cents a dime, 10 dimes a 
dollar, &c. It is plain, that the relative value of mills, cents, 
dimes, dollars and eagles corresponds to the orders of units, 
tens, hundreds, &c. in simple numbers. Hence, they may 
be read either in the lowest denomination, oiparlly in a 
higher, and partly in the lowetl denomination. Thus : 

nJti 

34 652 may be read, 34652 mills; or 3465 cents and 2 mdls; 
or, reckonine the eagles tens of dollaj^ and the dimes ten* 
of cents, which is the usual practice, the whole may be 
read, 34 dollars 65 cents and 2 mills. 

For ease in calculating, a point (') called a separatrix,f 
is placed between the dollarg and cents, showing that all the 
figures at the kfi hand express dollars, while the (uio jtrat 
^rures at the right hand express cents, and the third, mills. 
Thus, the above example is written $34'652; that is, 34 
dollars 65 cents' 2 mills, as abore. As 100 cents make ja 
dollar, the cents may be any number from 1 to 99, often re- 
quiring two figures to express them ; for this reason, tvjo 
places are appropriated to cents, at the right hand of the 
poiat, and if the number of cents be less than ten, requiring 
butane figure to express them, the len'a place must be filled 
with a cijHier. Thus, 2 dollars and 6 cents are written 2'06. 
10 cents mdte a mill, and consequently the fmUs never ex- 
ceed 9, and are always expressed by a single figure. Only 

■ The eagle if a ^oU coin, Ihs dollar and diizie sre li&e- corns, ilie cem is a 
n^^vrcom. The mill isouly iTnarinary , Ihere being no coin of [hat deiiomina- 
liOD. There are halfeaglea, halfooltan, half dimes, and half cents, reoJ coins: 

t The cbarader used Ibr the n 
lbs ccmuaaj the cotnina imeUd u 
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one place, therefore, is appropiiated to mills, that is, the- 
place immediately followiDg cents, or the Ihird place from 
the point When there are no cents to be written, it is evi- 
dent that we must write (wo ciphers to fill up the pluccs of, 
cents. Thus, 2 dollars and 1 mills are written 2'OOT. Six 
cents are written <06, and seven mills are written '007. 

Note. Sometimes 5 mills ^ ^ a cent is expressed frac- 
tionally: thus, *ii? (twelve cents and five mills) is ex- 
pressed 12^, (twelve and a hdf cents.) 

17 doilars acd 8 mills are written, H'OOS 
4 dollars 'and 5 cents, ----- 4'05 

75 cents; --------'- '75 

24 dollars, ---^----24' 

9 cents, --------- '09 

4 mills, '004 

6 dollars I cent and 3 mills, - - - 6'013 
Write down 4?0 dollars 2 -cents ; 342 dollars 40 cents 
and 2 mills ; 100 dollars, 1 cent and 4 mills ; I mill ; 2 
mills; 3 mills; 4mills; ^ cent, or S mills ; 1 cent and 1 mill ^ 
2 cents and 3 mills ; six cents and one mill ; sixty cents and 
one mill; four dollars and one cent ; tbreecents; fivecents, 
nine cen& 



REI>l;C!TION OF FEDERAL MONEY. 

11 27. Hpw many mills in one cent ? ^-^ in 2 cents ? 

in 3 cental ■ in 4 cents ? in 6 cents.'' ■' in 9 

cents ? in 10 cents ? in 30 cents ? in 78 

cents"? in 100 cents, {= 1 dollar) f in 2 dollars ? 

in 3 dollars? in 4 dollars ? in 484 cents ? 

in 663 cents? in 1 cent and 2 mills? ■ — ^in4 

cents and 5 milb ? 

How many cents in 2 dollars? —^ in 4 dollars? ■ >in 

8 dollars ? ' in 3 dollars and 15 cents ? in fi dol- 

lars and 20 cents f ■■- — in 4 dollars and 6 cents ? 

How many dollars in 400 cents > in 600 cents ? 

— ,- in 380 cents •> in 40766 cents ? How many 

cents in 1000 mills? How many dollars in 1000 mills? 

in 3000 mills ? in 8000 mills ? in 4378 

mills ? in 846732 mills ? 

TTdiehaagiiigotte hind of money, SfC. itito another Had, with- 
Ottt altervtff the ealue, UadUdRRVVCTtoih '- ""yl^ 
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Ab there are 10 mills in one cent, it ia plain that cents are 
■«hftnged or reduced to mills by multiplying them by 10, that 
is, by merely annexing a cipher, (^ 12.) 100 cents make a 
dollai ; therefore dollars are changed to cents by annexing 2 
«ipher8, and to mills by annexing 3 ciphers. Thus, 1 6 dollars 
= 1600 cents = 16000 mills. Again, to change mills back 
to dollars, we have only to cut off the three right hand 
^garu, (IT 21 ;) and to change cents to dollars, cut off the 
■two right hand figures, when ^1 the figures to the left will be 
-dollars, and the figures to the right, cents and mills. 

Reduce 34 dollars to cents. Am, 3400 cents, 

Keduce 240 dollEis and 14 cents to cents. 

Am. 24014 cents. 

Reduce $ T48<143 to mills. Aiu. T4S143 mills. 

Reduce 748143 mills to dollars. Jn*.,$748'143. 

Reduce 3467489 mills to dollars. Ans. 3467'489. 

Reduce- 48742 cents to dollars. Asa. $487'42. 

Reduce 1234678 mills to dollars. 

Reduce 3469876 cents to dollars. 

Reduce $4867'467to mills. 

Reduce 984 mills to dollars. ^^ .int. $'984 

Reduce 7 mills to dollars. Am. $'007 

Reduce $ '014 to mitls. 

Reduce 17846 cents to dollars. 

Reduce 984321 cents to mills. 

Reduce 9617^ cents to dollars. Ant. $96*17^, 

Reduce 2064J cents, 503 cents, 106 cents, 92IJ cents, 
SOO cents, 726J cents, to dollars. 

Reduce 86753 mills, S6000 mills, 6042 mills, to dollars. 



AgDITION AND SUBTRACTION OF FEDERAL 
MONEY. 

IT 28. From what has been said, it is plain, that we may 
readily reduce any sums in federal money to the same de- 
nomination, as to cents, or mills, and add or subtract them 
as simple numbers. Or, what is the same thing, we may 
tel doum the satns, taking care to tmite dollars vnder dollars, 
cents Wider cents, and mills under mills, in such order, that the 
leparalifig points of ike seEerai numbers shall fall directlg under 
each other, and add them up as simple numbers, placing the 
i^xtratrix in the amowtt directly wuler tie other pwos. 
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What is the amount of $487'643, $132*007, (4'04, 

and $264>102? Ana. $88T192. 

operatiopT. operation. 

487643 miUs. or, $ 48T'643 

132007 miHs. $132*007 

4040 mills. $ 4'04 

264102 mills. f264<102 

Amount, 887792 mills, — $ 887'792. $ 887'792 Auumt. 

£XAHPIi£8 FOR PRACTICE. 

1. Bought 1 barrel of flour for 6 dollars 75 cents, 10 
pounds of coffee fdr 2 dollars 30 cents, 7 pounds of sugar 
for 92 cents, 1 pound of raisins for 12^ cents, Eiiid2 oranges 
for 6 cents; what was the whole amount? Ao3. $10'155. 

2. AmanUindebted to A, $237'62; to B, $360; to C, 
$86<12^; toD, $9'62j.; and to E, $0'834; what is the 
amount of bis debts ? Ana. $ 684'20^ 

3. A man has three Dotes specifying the following sums, 
viz. three hundred dollars, bf^ dollars sixty cents, anv 
nine dollars eight ce^its ; what is the amount of the three 
notes.* ~ An*. $359'68. 

4. What is the amount of $56'18, $7'37i, $280, 
$0'287, $17, and $90'4I3? 

■ 5. Bought a pair of oxen for $76'50, a horse for $85, 
and a cow for $ 17'25; what was the whole amount? 

6. Bought a gallon of molasses for 28 cents, a quarter of 
tea for 37J cents, a pound of sdt petre for 24 cent^ 2 yatds 
of broadcloth for II dollars, 7 yards of flannel for 1 dollar 
62J cents, a skein of silk for 6 cents, and a stick of twist for 
4 cents j how much for the whole ? 



SUBTRACTION OF FEDERAL MONEY. 

7. A man gave 4 dollars 75 cents for a pair of booU, and 
2 dollars 12^ cents for a pair of shoes ; how much did the - 
boots cost him more than the shoes ? 

OPERATION. OPERATION. 

4750 mills. or, $4'75 

2125 mills. $2'125 

2625mills = $2<625.^u. $2'62S.^.I^ 
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8. A man bought a cow for eighteen dollars, and sold her 
again for twenty-one dollars thirty-seven and a hall' cents ; 
how much did he gain ? Am. $ 3'37S. 

9. A man hought a horse for 62 dollars, and sold bim 
again for seventy-nine dollars seventy-five cents; did he gain 
or lose ? and how much ? Ajts. He lost $ 2'26. 

10. A merchant bought a piece of cloth for $ 176, which 
proving to have been damaged, he is willing to lose on it 
$16'50; what must he have for it P Aat. $159'50. 

11. A man sold a farm for $ 5400, which was $T25'37^ 
more than he gave for it ; what did be give for the farm ? 

12. A man, having $ 500, lost 83 cents ; how much had 
be left? 

13. A man's income is $ 1200 a year, and he spends 
$ 800*35 ; how much does he lay up ? 

- 14. Subtract half a cent from seven dollars. 

15. How much must you add to $ 16'82 to make $26 i 

16. How much must you subtract £rom ^250, to leave 
$87'H? 

17. A man bought a hurel of flour for $6'26, 7 pounds 
of coffee for $1'41; he paid a ten dollar bilt; bow much 
mast he receive back in diange ? 



MULTIPLICATION OF FEDERAL MONEY. 

IT ft9. 1. What win 3 yards of doth cost, at $4<6S^ a 
yard ? 

OPERATION $4'625 are 4625 mills, which 

$ 4*626 multiplied by 3, the product is 

3 13875 mills. 13875 mills may 

. — — — ■ , now be reduced to dollars by 

$ 13'875, the aa«eer. pj^^g ^ ^^^ between the third 
and fourth figures, that is, between the hundreds and thou- 
sands, which is pointing off as many places for cents and 
mills, in the product, as there are places of cents and mills 
in the sum given to be multiplied. This is evident ; for, as 
1000 mills make 1 dollar, consequently the thousands in 
13875 mills must be so many dollars. 
2. At 16 cents a pound, what will 123 pounds of butter 
' cost ? ' 

P 
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OPERATION. Astheproductof 

123, the naBJier of pmmda. any, two nnmbers 

16 cents, the price per pomtd. will be the same, 

whichever of them 

738 be made the multi- 

123 plier, therefore the 

made the multiplicand, and the price the multiplier. 

123 times 16 cents is 196S cents, which, reduced to dollars, 
b $19'68. 

RULE. 

From the foregoing examples it appears, that liie mnld- 
plication of federal money does not diSer from the multipli- 
cation of simple numbers. The product wUl be the (itwiuer tn 
Ihe lowest denomination contained in the given mm, which may 
then be reduced to dollars. 

EXAMPIiES POR PRACTICE. 

3. What will 250 bushels of rye come to, at $ 0*88J per 
bushel? Atis. $221'2S. 

4. What is the value of 87 barrels of flour, at $6'37^ a 
barret ? 

5. What will be the cost of a hothead of mojasses, con- 
taining 63 gallons, at 2Sj cents a ^lon ? Ans. $ 17'955. 

6. If a man spend 12 j cents a day, what will that amount 
to in a year of 365 days ? what will it amount to in 5 
years P Am. It will amount to $2as'I2j-in 6 yean. 

7. If it cost $36*75 to clothe a soldier 1 year, how much 
will it cost to clothe an army of 17800 men ? 

Aia. $654150. 

8. Multiply $367 by 46. 

9. Multiply $0'273by8600. 

10. What will be the cost of 4848 yards of calico, at 25 
G«nts, or one quarter of a dollar, per yard ^ Ask. $1212. 

Note. As 25 cents is just ^ of a dollar, the operation in 
the aboTC'example maybe contracted, or made shorter; for, 
at one dollar per yard, tbe cost would be^ many dollars afi 
there are yards, that Is, $ 4S48 ; and at one quarter (}) of a 
dollar per yard, it is plain, the cost would be one quarter (J) 
as many dollars as there arc yards, that is, 1^^:= ft 2424. 
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When one quantity is contained in another esacfiy 2, 3, 4f 
6, &c. times, it is called an aliquot or eren part of that quanti- 
ty ; thus, 25 cents is an tdiquol pari o( a dollar, because 4 times 
25 cents is just equal to 1 dollu' j aod 6 pence is an aliquot 
put of a shilling, because 2 times six pence just juake 1 
shilling. The following table exhibits some of the aliquot ' 
parts of a doUar : 

T * II-E. From the illustration of the last 

Ctfc c J n example, it appears, that, when the 

50 =iofadaUar. price per yard, ;»otm(J, &c. is one of 
33^ = i o/ a (foUar. these aliquot parts of a dollar, the 
25 =-^ofa d^ar* cost may be found, by dividing the 
20 :^^ofa dollar. given number of yards, pounds, &C. 
124 = i of a doUar. "7 **^ number which it takes of 
ei 1 ./ „ j„u^J the price to make 1 iiAlai. If the 
6+-^ -X of a dollar. . '^ , ._ . j. -j . „ 

^ , c J jj pnce be 50 cents, we divide by 2 : 

5 = ^ 0/ a doUoT. if 25 cts. by 4 ; if 12^ cts. by 8, &c. 
This manner of calculating the cost of articles^ by taJdng 
aliquot partt, is usually called Pmciice. 

11. What is the value of 14756 yards of cotton cloth, at 
12^ centa, or i of a dollar, per yard ? 

By practice. ' By multiplication. 

8)14756 14756 

Am. $ 1644'50 , ^^^ 

73780 
S9613 
14756 

$1844'500 Atts. as before. 

12. What is the cost of 18745 pounds of tea, at iE<50,~^ 
dollar, per pound f Ana. $ 93T2'50 

13. What is the value of 9366 bushels of potatoes, at 33 J 
cents, or ^ of a dollar, per bushel ? ^^ = $ 3122 Am. 

14. What is the value of 48240 pounds of cheese, at 
$ '06^, =: ^ of a dollar, per pound t Ana. $ 3015. 

15. What cost 4870 oranges, at 5 cents, =^ of a dollar, 
apiece.' Ana. $243'50 

16. What is the value of 151020 bushels of apples, at 20 
cents, =i of a dollar, per bushel ? Atis. $30204. 

17. What will 264 pounds of butter cost, at ISj- cents 
per pound } Aiu. $ 33, 

18. What cost 3740 yards of cloth, at $l'26peryard? 
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4) $ 3740 = cost at ft 1' per yard. 
935 = cost at ft '25 per yard. 

^tt. $ 4675 = cost at $ 1<25 per yard. 
,19. What is the cost of 8460 hats^ at $ 1'12^ apiece i 

at $I'50 apiece? at $3'20 apiece? gt 

$4'06^ apiece? 

Int. $951T'50. $12690. $27072. $34368<75. 

IT 30. 7b JW the value of artielet loldbiftke 100, or lOOO. 

1. Wbat is the value of 865 feet of timber, at $ 5 per 
hundred ? 

Were the price *5 

OPH^-nOK. j,„ j^^ i, i.'Ji^^ »^ 

. value would be 865 x 

I $ 5 — $ 4325 J but the 

$ 4326 = oolae m $ 5 per fool, price is $ 5 for 100 feet ; 
consequently, $ 4325 is 
100 times the true value of the timber ; and therefore, if we 
divide this number ( $ 4325) by 100, we shall obtain the 
true value ; but to divide by 100 is but to cut off the two 
right hand figures, or, in federal money, to remoee the separa- 
trix two figures to the left. Am. $ 43'25. 

, It ia evident, that, were the price so much per thoiaand, 
the same remarks would apply, with the exception of cutting 
off (Aree figures instead of two. Hence we derive the 
general Rule iot 'finding the value of artidei sold fy the 100, 
or 1000 : — Multiply the number by the price, and, if it be 
reckoned by the 100, cut off the two rigbt hand figures, and 
the product will be the answer, in the same kind or denomi- 
nation as the price. If the article be reckoned by the 1000, 
cut off the three right band figures. . 

EXAMPLES FOB PRACTICE. 

2. What is the value of 4250 feet of boards, at $ 14 per 
■" Atu. 69 dollara and 60 cents. 



In this example, because tUe price is at 
80 much per 1000 feet, we divide by 1000' 
or cut off three figures. 

, , t.oogk 
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3. What will 3460 feet of'timbet come to, at $4 
hundred? 

4. What will 24650 bricks come to, at 5 dollars per 10< 
6. What will 4750 feet of boards come to, at $ 12'25 

1000 ? Am. 58'] 

6. Wliat will 38600 bricks cost, at $ 4'T5 per 1 OOO ? 

7. What will 46590 feet of boards cost, at $ 10'62S 
1000? 

8. What will 75 feet of timber cost, at $ 4 per 100 ? 

9. What is the value of 4000 bricks, at 3 dollars per 10 



DIVISION OF FEDERAL MONEY. 

H 31. 1. If3 yordsof cloth cost $6'25, what isthataya 

OPERATION. ««'25 is 525 ce 

3J5125 which divided by 3, 

qnotient is 176 ce; 

Amteer, 175 centt, = $ 1'75. which, reduced to doll 
is $ 1'7^, the answer. 
2. Bought 4 bushels of corn for $3; what was thi 
bushel ? 

4 is not contained in 3 ; we may, however, reduc6 
$ 3 to cents, by annexing two ciphers, thus : 
•Jt^^ATlON. 300 cents divided by 4, the quoti 

4)3^ is 75 cents, the price of each bush 

Am. *75 cents. *^rn. 

a Bought 18 gallons of brandy, for $42'75 ; what di 
cost a gallon ? 
OPERATION. 
18)42'75(237S mOh, r= $2'37fi, the answer. 



67 $ 42*75 is 4275 cents. After bring 

54 down the last figure in the dividend, 1 

dividing, there is a remainder of 9 cei 

!:zz which, by annexing a cipher, is redui 

^^° to mills, (90,) in which the divisor is c 

QQ tained 5 times, which is 5 mills, aod th 

go is no remunder. Or, we might have 

duced $42'TS to mills, &e/ore dividing, 

* ' annexing a cipher, 42750 mills, whi 

divided by 18, would have given ib.i same result, 2375 mi 
^ich, reduced to dollan, is $ 8';)75, the answer. 
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4. Divide $59'38Thj8. • 

OPERATION. 

8)59'387 

QataUttt, 7'423|, that is, 7 dolletn, 42 cents, 3 mills, and | 
of fanother mill. The f is the remainder, after the last di- 
vision, written over the divisor, and expresses suth fractional 
part of another mill. For all purposes of business, it will be 
sufficiently exact to carry the quotient only to mills, as the. 
partt of a mill are of so little value as to be disregarded. 
Sometimes the sign of addition (-{-) is annexed, to show that 
there b a remainder, thus, $ 7'423 -|-. 

RULE. 

From the fore^ing examples, it i4)peaT8, that division of 
federal money does not differ from division of simple num- 
bers. The quoHent wtfl be the muwer tn the louiett deiwtnma- 
(ton in the gUien «um, which may then be reduced to dollars. 

Note. ' If the sum to be divided contain only dollarB, or 
dollars and cents, it may be reduced to mills, by annexing 
ciphers before dividing ; or, we may first divide, annexine 
ciphers to the remainder, if there shall be any, till it shaU 
be reduced to mills, and the result will be the same. 
EXAMPLES FOB PRACTICE. 

5. If I pay $ 468'75 for 750 pounds of wool, what is the 
value of 1 pound ? , Am. $0'625; oi thus, $0'62i-. 

6. If apiece of cloth, measuring 126 yards, cost $181'25, 
what is that a yard .' Ans. $1'45. 

7. If 636 quintals of fish cost $1913*52, how much is that 
a quintal ? Ana. $ 3'57, 

8. Bought a farm, containing 84 acres, for $ 3213 ; what 
did it cost me per acre ? Ans. $ 38'25. 

* 9. At {|954for38I6}rardsofflannel,whatisthatB]^rd? 
Avt. $0'2S. 

10. Bought 72 pounds of Taisins for $8; what was that 
a pound ? ^ := how much ? 

Ans. JO'lll^; or, $0'lll-f-. 

11. Divide $ 12 into 200 equal parts; how much is <mi« 
of the parts ^ 3^ = how much? Am. $0'006, 

12. Divide $30 by 750. ^ = how'mnch? 

13. Divide $60 by 1200. ^^ = how much ? 

14.- Divide $215 into 86 equal parts; how much will 
one ol the parts be ? ^^=: how much? '.oo^^k 
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15. I>ivide ( 176 equally among 250 menj how mocll 
will each man receive ? ^ = bow much ? 



SUPPLEMENT TO FEDERAL MONEY. 
QUESTIONS, 

I. What is uDderstood by stn^ numbers? 2. ■ 

bj compound numbers? 3. by different denomiiuf 

(tons ? i. What is federal money f 5. What are the de- 
nominatioDS used in federal money ? 6. How are dollan 
distinguished from cents I 7. Why are two places assigned 
for cents, while only one place is assigned for milts? 8. 
To what does the relative value of mills, c^its, and dollars 
correspond I S. How are mills reduced to dollaro ? 10. 
— to cents? 11. Why? 12. How are dollars reduced 

to cents? 13. to mills? 14. Why? 15. tiow is 

the addition of federal money perfonned? 16. . 

subtraction? 17. multiplication? 18. divir 

flion? 19. Of what name is tiie product in multipUcatiou, 
and the mtotient in division? 20. In case dollars oidy are 
given to be divided, what is to be done ? 21. When is one 
number or quantity saJd to be an aliqaot part of another ? 
S2. What are some of the aliquot parts of a doUarl 23. 
When the price is an tdiquot part of a dollar, how may the 
cost be found ? 24. What is this manner of operating 
called ? 25. How do you find the cost of articles, sold by 
the 100 or 1000 ? 

EXERCISES. 

1. Bought 23 firkins of butter, each containing 42 pounds, 
for I6J- cents a pound; what would that be a firldu, and 
how much for the whole ? Aw. $ 159'39 for the whole. 

2. A man killed a beef, which he add as follows, viz. the 
hind quarters, weighing 129 pounds each, for 6 £ents a 
pound ; the fore quarters, one weighing 123 pounds, and the 
other 126 pounds, for 4^ cents a pound; the hide and tal- 
low, weighing 163 pounds, for 7 cents a pound ; to what 
did the whole amount i Am. $ 35'47. 

3. A farmer bought 25 pounds of clover seed at 11 cents 
a pound, 3 pecks of herds grass seed for $ 2'25, a barrel of 

'flour for $6'50, 13 pounds of sugar at 12^- cents a pound; 
for which he paid 3 cheeses, each weighing 27 pounds, at 
8jl cents a pound, and 5 barrels, of cider at f^ 1'25 a bdrrel. 
The balance between the articlesbought and sold is 1 ceni; 
is it /or, or ^jToio^ ^e &nner f •■•• j---wrr»-T-- *- 
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4. A man dies, leaving an estate of $71600; diere are 
demands against the estate, amomitisg to $39876'T4; the 
residue is to be divided between 7 bodb; wti&t will eacli 
one receive ? 

5. How mnch coffee, at 25 cents a pound, may be had for 
100 bushels of rye, at 87 cents a bushel ? Aia. 348 pouQdM. 

6. At 12^- cents a pound, what must be paid fOr 3 boxes 
of sugar, each containiog 126 pounds ? 

7. If 650 men receive $86<75 each, what will they all 
receive f 

8. A merchant sold 275 pounds of iron, at 6^ cents « 
pound, and took his pay in oats, at $ 0'60 a buenel ; how 
many bushels did he receive ? 

9. How many yards of cloth, at $ 4'66 a yard, must be 
given for 18 barrels of flour, at $ 9'32 a barrel ? 

10. What is the price of three pieces of cloth, the first 
containing 16 yards, at $3'T5ayard; the second, 21 yaids, 
at $ 4'50 a yard ; and the third, 35 yards, at $ 5'12^ a yard l 

IT 33. It is usual, when goods are sold, for the seller to 
deliver, to the buyer, with the goods, a bill of the articles 
and their prices, with the amount cast up. Such bills are 
sometimes called billi ofparcdt. 

Boston, Januuj B, 1837. 
M-. Mel Atlas , 

BouglU ofBet^. Bvrdett 
12;^yards figured Satin, at $ 2'dO a yard, $31'25 

8 sprigged Tabby, ... 1'25 lOHKI 

Received payment, 041'35 

Benj. Buroett. 



Salem, Jons 4, I8S7. 
Jffr. James PaytoeU 

Sought of Simon Tlir^y 
3 hogsheads new Rum, US ^al. each, at $0'31 a gal. 

2 pipes Prenrfi Brandy, ISK and 132 gaL .. I'lQj „ 

] hoeshead brown Bagia, 9J cwt. .. 10*34 .. cwt. 

3 casks of Rice, 2 cwt 1 qr. 17 lb. each, .. '05 .. lb. 

& bags Cofiee, 75 lb. each, .. ■23 

1 cheat t^Bon Tea, 86 tb. .. 'OS 

Received payment, 97(}&m 

For Bimeon Thrifty, 

, Pkth Paitbfvu • 
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VradBrDBiB, Febrnv; 8, 1887. 
M*. Peter Carpettier 

(See H 30.) Botighi of Asa FaUtree 
6682 feet Boards, at $ 6 per M. 
2000 .. 8'34 



800.. 


... Thick Stuff, . 


. 12'64 


1500,.; 


... Lathing, 


. 4' 


650 ... 




,.■ 10< 


879 .. 


... Timber, 


. a'50 , 


236... 





,. 2'76 



Received payment, $ 101'849 

Asa Falltkek. 

Note. M. stands for the Latin miUe, which signifles lOOO, 
uid C. for the Latin word centum, which signifies 100 , 



RBinrOTXOM-. 

IT 33. We have seen, that, in the United States, money 
is reckoned in dollars, cents, and mills. In England, it is . 
reckoned in pounds, shillings, pence, and farthings, called 
denominations of money. Time is reckoned in years, months, 
weeks, days, honrs, minutes, and seconds, called denomina- 
tians of time. Distance is reckoned in mites, rods, feet, and 
inches, called denominations of measure, &c 

The relative value of these denominations is exhibited in 
tables, which the pupil must commit to memory. 



ENGLISH JJONEY. 
The denoWnations are pounds, shillings, pence, and faT- 
liingB. 

4 farthings (qrs.) make I penny, marked d. 

, 12 pence - - - - i ehiUing, - - s. 

20 shillings - - - - l pound, - - JS. 

Nbte. Farthings are ofleu written as the fraction of a 

lenny ; thus, 1 farthing is written ^ d., 2 fiuthings, ^ d., 3 

Earthings, jd. . i 



How many fartliings in 
penny? in 2 pence 

pence? in Science? 

in 9 pence ? in 12 pence ? 

■ in 1 shilling ? ' " 

shillioga? 

How many pence in 2 sbil- 

lings ? in 3 s. ? in 

4 a. ? in 6 s. f in 

8 s.? in 10 b. ? in 2 



8 s.? in 10 b. ? in 2 

sbillinga end 2 pence ? 

in2s. 3d.? in2s.4d.? 

in 2 s. 6 d. ? in 3 s. 6 d. ? 

in 4 8. 3 d. ? 

How many Bhillings in 1 

pound? in2£.? 

in3£.? in4Je.? 



133. 

How many pence in 4 fai^ 

thingB ? in 8 farthings ? 

in 12 farthings f ■ in 

24 forthings ? in 32 hr- 

thingB ? in 36 farthings ? 

in 48 qrs. ? How many 

shillings in 48 qrs. ? 1- in 

96 qrs. ? 

How many shillings in 24 

pence f ■ in 86 d. ? 

■ 48d.f in72<J.f 

96 d.? lol20d.? 

in 26 d. ; in 27 d. f - 



l8d.?- 
42 d. ? - 



Od.?- 
Q 51 d. ? 



HowmanypoundBin20shiI- 

ogs i in 40 s. ? in 

608.? in 80 8.? in 



in4£.6B.? inejE.Ss.? 

in S£. 10b.? in 

2jE. 15 b.? 

It has already been remarked, that the changing of on« 
kind, or denomination, into another kind, or denonunation^ 
without altering their value, is called Redactvm. (^ 27.) 
Thus, when we change shillings into pounds, or pounds into 
Bhillings, we are said to reduce them. From the foregoing 
examples, it is evident, that, when we reduce a denominEf 
tion of greater value into a denomination of les» value, the 
reduction is performed by tnuZfipIicotutn ; and it is then call- 
ed Reduction DetcetuSng. But when we reduce a denomina- 
tion of less value into one of greater value, the reduction is 
performed by divisioit ; it is then called Redaction Ascending. 
Thus, to reduce pounds to shillings, it is plain, we lAust 
mulliplg by 20. And again, to reduce Bhillings to pounds, 
we must ditide by 20. It follows, therefore, that redvctimi 
dttcending and tUcendittg Tedproca^ prove each other. 



t,„.,slc 



ffSS,S4.. 

,1. Inl7£.13a.6}(Lhow 
ttoay futhings ? 

OPERATION. 

£. t. d,qtt. 

17 13 6 3 



16971 qn. the Am. 
In the above example, be- 
cause 20 shillings make 1 
ponnd, therefore we multiply 
17£. by 20, increasing the 
product by the addition of the 
given shillings, (13,) which, 
it is evident, must always be 
. done in like cases; then, be* 
cause 12 pence make 1 sbil- 
iling, we multiply the shillings 
(353) by 12, adding in the 
given pence, (6.) Lastly, 
because 4 farthings make 1 
penny, we multiply Uie pence 
(4242) by 4, adding in the 
■ given farthings, (3.) We 
-then find, that in 17£. 138. 
6J-d., are contained 16971 
farthings. 

IT 34. The' process in the 
fully examined, will be found 
To reduce high deaominor 
Ivma to fowier,— Multiply the 
highest denominatioa by that 
number which it takes of the 
next less to make 1 of this 
higher, (increasing the pro- 
duct by the number given. 
if any, of that less denoiniuE,- 
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2. In 16971 fordtings, how 
many pounds ? 

OPERATION. 
rthlDiaiBipeiui]', 4)16971 3r*. 
iceinsiiiimiii, 12)4242 6<<- 

lUDgatanpsiuid, 2|0)35|3 IS*^ 

17jE. 
Am. n£. 13a. B^d. 

Farthings will be reduced 
to pence, if we divide them 
by 4, because every 4 tax- 
things make 1 penny. There- 
fore, 16971 fafthings divided 
by 4, the quotient is 4242 
pence, and a remainder of 3, 
which is farthings, of the 
same name as the dividend. 
We then divide the pence 
(4242) by 12, reducing them 
to shillings ; and the shillings 
(353) by 20, redudng them 
to poun^. The last quotient, 
17£., with the several re- 
minders, 13 E. 6d. 3 qrs. con- 
stitute the answer. 

JVofe. In dividing 3^3 a. by 
I, we cut otr the cipher, &c., 
as taught V 22. 

foregoing examples, if cttre- 
to be as follows, viz. 

To reduce low demmwatiaas 
to At jft«r,— Divide the lowest 
denomination given by that 
number which it takes of the 
same to make 1 of the next 
higher. Proceed in the same 
minner with each succeeding 
deuominationj mit?l you, have 
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tion.) Proceed in the same 
maDQer witli eacli aucceediug 
denonuDation, until you have 
brought i t to the denominatioii 
required. 



brought it to the 
required. 



EXAJtCPJiES FOR PRACTICE. 



3. Reduce ^2£. ISs. 6d. 
to farthings. 

5. In 29 gutneaB, at 28 b. 
each, how many farthings? 

7. Reduce ^163, at 6 6. 
" each, to pence ? 

9. In 15 guineas, bow 
many pounds f 

Note, We cannot reduce guineas dkectly to pounds, but 
we may reduce the guineas to ahilUagi, and then the shil- 
lings to pounds. 



4. Reduce 31472 &rthings 
to pounds. 

6. In 38976 ftithings, how 
many guineas ? 

8. Reduce 11736 pence to 
doUaiB. 

10. Reduce 21£. to guin- 



TROY WEIGHT. 
By Troy wdght are weighed gold,* silver, jewels, and all 
liquors. The denominations are pounds, ounces, penny- 
sveights, and grains. 

TABLE. 
24 grains (gis.) make I pennyweight, marked pwt 
20 pennyweights - - 1 ounce, ----- oz. 
12 oubces - - - - 1 pound, ----- lb. 

11. Bou|^t a silver tank- 
ard, weighing 3 lb. 5 oz., pay- 
ing at the rate of $V0" 



12. Paid $44<28 for a sil- 
ver tankard, at the rate of 
$ I'OS an ounce; what didit 
weigh? 

14. In 60572 pwt how 
many pounds ? 

16. Reduce 45681 grains 
to pounds. 



ounce ; what did it cost ? 

13. Reduce 2101b. Soz. 
12 pwt to pennyweights. 

16. In 71b. 11 oz. 3pwt. 
Sgrs. of silver, how many 

• The fiaeness of gold is tried by Ere, and is reckooed in carais, hy wtiiuti 
is anderalood the 2110 part of any quiintiiy ; if il lose nothing in the trial, it 
Is said to be 24 cants fins ; if il loseS carats, it is Ihea 2i carats fine, which 
ti the standard for ^Id. 

•nutdvd for nlvBT coin ■■ U oz. S puts, of fine ailrer and IS nvts of cop- 
par, melted togeUiet. 



AFOTHECAAIES' WEIGHT, 

Apotbecariei' weight* is used by &pothecBries and pbyit 
cians, in compounding medicines. The den(»ninatioi|8 are 
pounds, ounces, drains, scruples, and grains. 

TABI.G. 

20 grains, (gis.) make 1 scrapie, marked 9. 

3 sample! - -. - l drovn, - - - 3. ' 

8 drams - - - . 1 ounce, - -- - S . 

12 ounces - - • - l pound, - - - w. 

17. In«ft.8S. 15. 29.1 la Reduce Sin99gn.io 
19 gis., bow many gruns. ' Iponnds. 



AVOIRDUPOIS WETOHT-t 
By avoirdupois weight are weighed all things of a coarse 
and drossy nature, as tea, sugar, bread, flour, tallow, hay, 
leather, medicines, (in buying and sellmg,) and all kinds 
of metals, except gold and Eilver. The denominations are 
tons, hundreds, quarters, pounds, ounces, and drams. 



16 drams, (drs.J make 1 ounce, - mariud - oz. 

16 ounces ----- i pounii, ----- ,1b. 

28 pounds ----- 1 quarter, ----- qr. 

4 quarters ----- l hundred weight, - - cwt 

20 hundred weight - - 1 ton, ------ T. 

Note 1. In this kind of weight, the words grott and net 
are used. Gross is the weight of Uie goods, together with 
the box, bole, bag, cask, &c., which contains them. Net 
weight is the weight of the goods only, after deducting the 
weight of the box, bale, bag, or cask, &c., and all other al- 
lowances. 

Note 2. A hundred weight, it will be perceived, is 1 12 lb. 
Merchants at the preset time, in our principal. sea-ports, 
buy and sell by the 100 pounds. 

* Tbe pouniJ aDd.ounce apodieeanea' weigbt, and tin pooud and ounce Troy, 
are ibe same, only difierenijf diiaded, Bud oSdaidaL 

t nSos. Tn9->19Sai. av<ar(Iup<ni, aiDd 1751b. T^vt441I>. naiiin- 
pou. ILf 'rn>r»STSOenaDt,udlU).avaird«pau>vlwasMiHTRy> 
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19. What will 5 cwt 3 qre. 
171b. of sugar come to, At 
12jt cents a pound. 

21. A merctant would put 
109 cwt. qrs. 12lb. 
Taifiius into boxes, containing 
26 lb. eaeb; how many boxes 
will it require ? 

23. In 13 tons, 16 cwt. 
1 qr. 19 lb. 6*02. 12 dr. how 
man; drams? 

25. In a^lb. aToirdnpois, 
how many pounds Troy ? 



20. How nnich sugar, at 
12J cents a pound, may be 
bought (or $S2'635? 

22. In 470 boxes of raisins^ 
containing 261b. each, how 
many cwL f 



24. In 7323500 drams, how 
many tons ? 

26. In 34 lb. 01. 6 pwt 
16 grs. Troy, how many 
pounds avoirdupois P 



CLOTH MEASURE. 
Cloth measure is used in selling cloths and other goods, 
sold by the yard, or ell. The denominations arc ells, yards, 
qaarters, and nails. 

TABLE. 

4 nuls, (na.) orSinehes, make 1 quarter, marked qr. 

4 quarters, or 36 'Inches, - 1 yard, - - - - yd. 

3 quarters, _----- 1 ell Flemish, - - E. Fl 

5 quarters, - ^ - - - - 1 ell English, - - E. E. 

6 qnartera, --•- - - lell French, 



E.Fr 



27. In S73 yds. 1 qr. 1 na. I 28. In 9173 nails, how ma- 
how many nuls ? ny yards ? 

29. In 151 ells Eng. how 30. In 1S8| yards, how ma- 
many y&rds? ' Uy ells EngUsb ? 

JVble. Consult ^ 34, ex. 9.| 



LONG MEASURE. 

Long measure is used in measuring distances, or other 
tilings, where length is consfdered without regard to breadth. 
Tba denominations are degrees, leagues, miles, furlongS; 
luds, ytrds, feet, inches, and buley-conu> i^.oovk 



T34. 
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TABLE. 

3 barlef-corna, (bar.) nidce 1 inch, • mufced 
12 inches, ----- 1 foot, - - - - 

3 feet, ------ 1 yard, - . . - 

6J yardfl, or 16^ feet, - 1 rod, perch, or pole, 
40 rods, or 220 yards, - - 1 funong, - - - 

8 fiirlonga, or 820 rods, - 1 mile, ----- m. 

3 miles, ----- 1 lei^e, - - - - L. 

"nsS.,"™*!"'''^ ■ ■ '"■"°- 

( a great circle, or drcumfeF- 
* ) ence of the earth. 



yd- 

r.p. 

fuT. 



;360 degrees, 



31. How manybariey-coniB 
will re&ch round the gjobe, it 
being 360 degrees ? 

Note. To multiply by 2, is 
to take the multiplicand 2 
times ; to multiply by 1, is to 
take the multipticaud 1 time; 
to multiply by i^ is to take the 
multiplicand half a time, that 
is, the half of it Therefore, 
to reduce 360 degrees to stat- 
ute miles, we multiply first by 
the whole number, 69, and tii 
the product add half the'multi- 
plicuid. Thus : 
^)360 
_JH 
3240 
2160 

ISO half of the multiplicand. 

25020 statute (niles hk 360 de- 
grees. 
33. How many inches from 
Boston to the city of Wash- 
ington, it being 482 miles ? 

35. How many times will i 
wheel, 16 feet and 6 inches 
io circumference, turn round 
n the distance from Boston to 



32- In 4755801600 barley- 
ooms, how many degrees ? 

Note. TTie barley-«orns be- 
g divided by 3, and that 
quotient by 12, we have 
132105600 feet, which afe to 
be reduced to rods. We can- 
not easily divide by 16J on 
account of the fraction j-i but 
16 J feel = 33 Mf feet, in 1 
rod ; and 132105600 feel = 
364211200 half feel, which, 
divided by 33, gives 800640Q 

Hence, when the divisor is 

encumbered with a fraction, 

r ^, &c., we may reduce 

divisor to kaloea, otfintrtha, 

&.C., and reduce the dividend 
to the same; then the quo- 
tient will be the true answer. 

34. In 30539520 inches, 
how many miles ? 

36. If a wheel, 16 feet 8 
inches in ciroumference, turn 
round 12800 times in going 
from Boston to ProvidWkCe, 



Providence, it being 40 miles ? Iwhat is the distance 



LAND OB SQUARE MEASURE. ' 

Squan measure is used in measuring laud, and onj other 
flking, where leaglh and breadth are coniidered. The de- 
nqmmations are miles, acres, roods, perches, yards, feet and 



ir35. 3 feet in length make a yard in long measure; hufh 
requires 3 feet in length sad 3 feet in breadth to msVe a yard 
in square measure ; 3 feet in length and one foot wide make 
3 square feet ; 3 feet in length and S feet wide make 3 
times 3, that is, 6 square feet ; 3 feet in length and 3 feet 
wide mrice 3 times 8, that is, 9 square feet This will 
clearly ^pear from the annexed figure. 

a feet— 1 yard. 



It is plain, also, that a square fbot^ 
that is, a square 12 inches in length 
and 12 inches in breadth, must con- 
tain 12 X 12 = 144 squue inches. 



1 



















144 square inches = 12 X 12; that is, ^ 

12 inches in length and 12 inches > make I square foot, 
in breadth ------ j 

9 sqnarefeet=:3X3; thatis,3feeti i.„„.„,„,-i 

in length and 3 f^t in breadth J ' l«l»'^y»«'- 

30^ square yards == 5^ X &i> or 272^ ) (I square rod, 

square feet = 16J X 16^, - ) ' ( perch orpole. 

40 square rods, ----.---l rood. 

4 roods, or 160 square rods, - - 1 acre. 

640 acres, -------- Isquaremile. 

Note. Gunter's chain, used in measuring land, is 4 rods 
in length. It consists of 100 links, each link being 7^ 
inches in length ; 25 Imks make 1 rod, long measure, and 
625 square links make 1 ijiiare rod. 



■ i-,Gootjl>j 



IT 35, 36. 

37. Id it acres 3 roods 12 
rods, how many Equ&re feet ? 

■Note, In reducing rod^ 
feet, the multiplier will 
272f . To toultiply by i^ is to 
take a fourth part of the mul- 
tiplicand. The principle is 
the same as shown H 34, 
ex.31. 



39. Reduce 64 square miles 
to square feet ? 

41. There is a town 6 milt 
square ; how many squai 
miles in that town } now 
many seres? 
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38. In 776457 square feet, 
how many acres ? 

Note. Here we have 776457 
square feet to be divided by 
272^. Reduce the divisor try 
fovrtha, that is, to the lowest 
denomination contained in it; 
then reduce the dividend to 
fourth, that is, to the same 
denomination, as shown TT 34, 
ex. 32. 

40. Inl,784,217,600square 
feet, how many square miles ? 

42. Reduce 23040 acres to 
square miles. 



SOLID OR CUBIC MEASURE. 

Solid or cubic meaAire is used in measuiing tilings that 
have lengjtfa, breadth, »ai thickness; such as timber, wood, 
stone, bales of goods, &c The denominations are cwds, 
tons, yards, feet, and inches. 

IT 99. It has been shown, that a square yard contains 
3 X 3 =: 9 square feeL A cubic yard is 3 feet long, 3 feet 
wide, and 3 feet thick. Were it 3 feet long, 3 feet wide, 
and one foot thick, it would contain 9 cubic feet ; if 2 feet 
thick, it would contain 2X9 = 18 cubic feet ; and, as it is 
3 feet thick, it does contain 3 X 9 = 27 cubic feet This 
wUl clearly appear from the 
ftnnexed figure. 
( It is plain, also, that a cubic 

s foot, that is, a solid, 12 inches 

I in length, 12 ipchesmbreadth, 

^ and 12 inches in ibicknesS; 

"i will contain 12 X 12 X 12=: 

t 1728 solid or cubic inches. 
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TABI.B. 

1728 solid inches, =: 12 X 12 X 12, f 

Hat is, 12 inches in length, > malce 1 solid foot 

12 in breadth, 12 in thickness, ) 
27 solid feet, = 3x3X3 - - - - 1 solid ywd. 
W feet of round timber, or 50 feet > , ,„„ „, ,„„ . 

129 solid feet, =8X4X4, that S 

is, 8 feet in length, 4 feet in > - - 1 cotd of wood. 

width, and 4 feet in height, } 

JVote. What is called a. cord foot, in measuring wood, is 

16 solid feet ; that is, 4 feet in length, 4 feet in width, and 

1 foot in height, and 8 such feet, that is, 8 cord feet make 

1 cord. 

44. In 622080 cubic incheSf 
how muiy tons of round tim- 
ber? 

46. In 592 solid feet of 
wood, how manp cord feet ? 

48. Iii8cordsofwood,how 
many cord feet ? 

50. 2048 solid feet of wood, 
how manj cord feet? iiow 
many corcis? 



45. In 37 cord feet of wood, 
how many solid feet f 

47. Reduce 64 cord feet of 
wood to cords. 

49. In 16 cords of wood, 
tow many cord feet ? how 
many solid feet? 



WINE MEASURE. 

Wine measure is used in measuring all spiritndus liquors, 
ale and beer excepted ; also vinegar and oil. The denomi- 
nations are tuns, pipes, hogsheads, barrels, gallons, quarts, 
pints, and gills. 

TABLE. 

4 giUs (gi.) - make - - 1 pint, marked pt. 

5 pints -----_. 1 quart, - - - qt 
4 quarts ------ i gallon, - - - pj. 

31J gailons ------ 1 barrel, - - - bar. 

63 gallons -..--- i hogshead, - - hhd. 

2 hogsheads ----- i pipe, . - - p. 

2 pipes, or 4 hogsheads - 1 tun, - - - - T. 
Note. A gallon, wine measure, contains 231 cubic inches. 
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61. Reduce 12 pipes of wine 
1o pints. 

B3. In 9 P. 1 hhd. 22 gels. 
3 qts. how niBBy gills? 

56. In B tun of cider, how 
many gallons ? 



52. In 18090 pintsofwlDe, 
ho^ many pipes ! 

M. Reduce 39032 gills to 
pipes. 

56. Reduce 252 gallongto 
tans. 



ALE OR BEER MEASXJRE. 

Ale or beer measure is used in measuring ale, beer, and 
milk. The denominadons are hogsheads, barrels, gatlons, 
quarts, and pints. 

TABI.E. 

2 pints (ptB.) - make - 1 quart, - marked qt. 
4 quarts ----- i gallon, ----- gal. 
36 gallons - - - _ i barrel, ----- bar. 

64 gallons . - - ~ - 1 hogshead, - . . - hhd. 
Note. A gallon, beer measure, contains 3SS cubic inches. 
67. Reduce 47 bar. 18 ga]. 
of ale to pints. 

59. In 29 hbds. of beer, 
DOW many pints ? 



68. In 136S0 pints of ale, 
bow many barrels f 

60. Reduce 12628 pints to 
hogsheads. 



DRY MEASURE. 



Dry measure is used in measuring all dry goods, such as 

grain, fruit, roots, salt, coal, &c. The denominations are 

chaldrons, bushels, pecks, quarts, and pints. 

TABLE. 

2pint8(pts.) make - 1 quart, - marked - qt. 

8 quarts ----- 1 peck, ----- pk. 

4 pecks ----- I bushel, ----- bn. 

36 busheta ----- 1 chaldron, - - - - ch. 

Note. A gallon, dry measure, contuns 268^ cubic inches. 

A Winchester bushel is 18^ inches in diameter, S inches 

deep, and contains 2160| cubic inches. '- oo^^k 



so BBDacTKMr. IT 36, 37. 

61. Is 7SbiiBheIsofwbeat,| 
how many pints f ■ . 

63. Reduce 42 chaldrons of 64. lD6043pecks,howina- 
cods to pecks. ' |oy chaldrons ? 



TIME. . 

The denominations of time ere years, months, weeks, 
days, hours, minutes, and seconds. 

TABLE. 

60 seconds (s.) - make - 1 minnte, marked m. 

60 minutes ------ 1 hour, - - - - h. 

24 hours -------i day, - - - - d. 

7 days -------i week, - - - ' - w, 

4 weeks --...- l month, - - - - mo 

13 months, I day and 6 hours, ) 1 common, or ) 

or 365 days and 6 hours, J Julian year, J ~ ^* 

IT 37> The year is also divided into 12 calendar months, 
which, in the order of their succession, are numbered as fol- 
lows, viz. ., 
January, 1st month, has 31 days. 
February, 2d, - - - 28 
March, 3d, - - - 31 

^/"' ' kS' ' ' ' l^ ^o^- Wlenanyyear 

May, - 5h, - - - 31 canbediridedby4Vith- 

jT' " S' "- - '. 81 outaremainder,itiscaII- 

*^™,=t ' O.J.' ~ ' ' ^)^ ^^ 'ea(> yew, in which 

siSbeJS; : : ; i; rebAw29d.y,. 

October, 10th, - - - 31 
November, 11th, - - - 30 
December, 12th, - - - 31 

The number of days in each month may be easily fixed in 
the mind by committing to memory the following hues : 

Thirty days hath September, 

April, June, and November, 

February twenty-eight alone; 

All the rest have thirtyHjne. L.no'jk' 



f 87. 
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The firet aeren letters of (he alphabet, A, B, C, D, E, F, G, 
tie used to mark the several days of the week, and they are ' 
dlspoded in such a mtJtner, for every year, that the letter A 
Bhail ttaod for the 1st day of January, B for the 2d, &c. In 
pursutoce of this order, the letter which shall stand for Sim- 
day, in any year, is called the Dormaical letter for that year. 
The Dominical letter being known, the day of the week 
, on which each month comes in may he readily calculated 
from the following conplet : 

At DoverDwells George Brown, Esquire, 
Good Carlos FinchAnd David Fryer. 
These words correspond to the 12 months of the year, and 
the Jinrt fetter in each Word marks the day of the week on 
which each correspon ding month comes in; whence any other 
day may be easily found., For example, let it be required 
to find on what day of the week the 4th day of July falls, in th« 
year 1827, the Dominical letter for which year is G. Good 
answers to July ; consequently, July comes in on a Sunday ; 
wherefore the 4th day of July falls on Wednesday. 

Note. There are two Dominical letters ut leap years, 
one for January and February, and another fot the rest of 
the year. 

66. Reduce 475ri74G5 se- 



es. Supposing your age to 
be 15y. 19d. lib. 37m. 
46 s., how many seconds old 
are you, allowing 365 days 6 
boars to the year ? 

67. How many minutes from 
the 1st day of January to the 
14th day of August, inclusive- 
ly? 

69. Howraanyminutesfrom 
the commencement of the war 
between America and Eng- 
land, April 19th, 1775, to the 
settlement of a general peace, 
which took place Jan. 20th, 
1783.' 



conds to years. 



68. Reduce 325440 ininules 
to days. 



70. In 4079160 m outes, 
hoTV many years ? 
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CIRCULAR MEAStJRE, OR MOTION. 

Circular mensure is used in reckoning latitude and longi- 
tude ; alao in computing the revolution of the earth and 
other planets round the sun. The denominatioae zte circles, 
signs, degrees, minutes, and seconds. 

TABLE. 

60 seconds (") - make - 1 minute, - marked - ' 
60 minutes ----- 1 degree, ----- » 

30 degrees ----- 1, sign, ------ s. 

12 signs, or 360 degrees, - 1 circleofthe zodiac. 

Note. Every circle, whether great or small, is divisible 
into 360 equal parts, c^led degrees. 

71. Reduce 9 b. iS* 25' to| 72. In 1020300", how many 
seconds. | degrees ? 



12 particular things - make - 1 dozen. 
12 dozen --------l gross. 

12 gross, or 144 dozen, - - - - i great gross. 

Also, 
30 particular things - make - 1 score. . 
6 points make 1 line, ( used in measuring the length of 
12 lines - - 1 inch, \ the rods of clo<£ pendulums. 

4 inches - - 1 hand, \ "^^ " measuring the height" of 

' I horses. 
6 feet - - 1 fathom, used in measuring depths at sea. 
112 pounds - - make - - 1 quintal offish. 
24 sheets of paper - make - I quire. 
20 quires -------1 ream. 

SDpFuuaiiNT TO xEDxronov 

QUESTIONS. 

1. What is reduction? 2. Of how many varieties is re- 
duction } 3. What is understood by different denomintUUms, 
as of money, weight, measure, &c i* 4. How are high de- 
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uommatioDS brought into lower ? 6. How are low denomi- 
nations brought into higher^ 6. What are the denominft- 
tions of Enghsh money P 7, Whatistheusepf Troy weight, 

and what are the denominations .■' 8. avoirdupois 

weight? the denominations ? 9. Whatdistinctiondo 

yoQ make between grosi and net weight P 10. What dis- 
tinodons do you mute between long, square, and cubic 
measure? II. What are the denominations in-long mear 
sure? 12. in square measure ? 13. in cubic mea- 
sure? 14. How do you multiply by J ? 15. When the di- 
visor contains a fraction, how do you proceed ? 16. How is 
the superficial contents of a square figure found? 17. How 
is the solid contents of any body found in cubic measure I 

18. How many solid or cubic feet of wood make a cord ? 

19. What is understood by a cord foot? 20. How many 
such feet make a cord? 21. What are the denominations 

of dry measure ? 22. of wine measure > 23. of 

time? 24. of circular measure ? 25. For what is cir- 
cular measure used ? 26. How many rods in length is Gun- 
ter's chain ? of how many links does it consist ? how many 
links make a rod ? 27. How many rods in a mile ? 28. How 
many square rods in an acre ? 29. How many pounds make 
1 cwt. ? 

EXERCISES. 

1. In 46£. 4 b., how many dollars? Am. $154. 

2. In 36 guineas, how many crowns, at 6 s. 7d. each ? 

Alts. 153 crowns, and 9 d. 

3. How many rings, each weighing 5 pwt 7 grs., may be 
made of 3tb. 5 ax. 16 pwt 2 grs. of gold? Aia, 158. 

4. Suppose West Boston bridge to be 212 rods in length, 
bow many times will a chaise wheel, 18 feet 6 inches in 
circumference, turn round ia passing over it? v 

Ans. 189,^ times. 
6. In 470 boxes of sugar, each 26 lb., how many cwt ? 

6. In 10 lb, of silver, how many spoons, each weighing 
5 oz. 10 pwt ? 

7. How many shingles, each covering a space 4 inches 
one way and 6 inches the other, would it talce to cover 1 
square foot? How many to cover a roof 40 feet long, and 
24 feet wide ? (See IT 25.) Ata. to the laat, 5760 shingles. 

8. How many cords of wood in a pile 26 feet long, 4 feet 
widei and 6 feet^gfa ? ' •> Am. 4 eords, and 7 cord feet 
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d. Thbre is & tooth 18 feet in length, 16 feet in nidtb, 
and 8 feet in height; how many rolls of paper, 2 feet wide, 
uid containing 11 yards in each roll, will it t^e to cover the 
walls? ' Ana. ^^. 

10. How many cord feet in a load of wood 6^ feet long, 
' 2 feet wide, and 5 feet high P Aia. 4^ cord feet. 

1 1. If a ship E&il 7 miles an hour, how far will she b^, 
at that rate, in 8 w. 4d. 16 h. P 

12. A merchant sold 12 hhds. of brandy, at $2<T5 a gtU- 
lon ; how much did each hogshead come to, and to bow 
much did the whole unount? 

13. How much cloth, at 7 s. a yard, may be bought for 
29£. 1 B. f 

14. A goldsmith sold a tankard for 10£. 8s. at the rate 
of 6 s. 4 d. per ounce ; how much did it weigh ,' 

15. An ingot of gold weighs 2 lb. 8 oz. 16 pwt ; bow 
much is i{ worth at 3 d. per pwt. ? 

16. At $ 0*18 a pound, what will 1 T. 2 cwt 3 qrs. 16 )b 
of lead come to ? 

17. Reduce 14445 ells Fleaush to ells English. 

IS. There is a house, ihe roof of which is 44^ feet in 
length, tuid 20 feet in width, on each of the two sides ; if 
3 shingles in width cover one foot in length, how many 
shingles will it take to ley one course on this roof? if 3 
courses make one foot, how many courses will there be on 
one side of the roof? how many shingles will it take to 

cover one side ? to cover both sides ? 

Atis. 16020 shingles. 

19. How many steps, of 30 inches each, must a man take 
in travelling 64^ miles ? 

20. How 'many seconds of time would a person redeem 
in 40 years, by rising each morning j- hour earlier than he 
now does ? 

21. If a man lay up 4 shillings each day, Sundays ex- 
cepted, how many dollars would he lay up in 46 years ? 

22. If 9 candles are made from 1 pound of tallow, how 
ma^y dozen can he made from 24 pounds and 10 ounces ? 

23. If one pound of wool make 60 knots of yam, how 
many skeins, often knots each,' may be spun from 470UDdi 
6 ounces of wool ? ' ,; ?. 
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ADDITION 

OF COMPOUND NUMBERS. 

> IT 36. I. A boy bought a knife for 9 pence, and a comb 
lOrSpence; how much did he gjve for both f Am. 1 shilling. 

2. A boy gave 2 9. 6 d. for a slate, and 4 s. 6 d. for a booh ; 
how much did he give for both ? 

3. Bought one book for 1 s. 6 d., another for 2 s. 3 d., an- 
otiier for 7 d. ; how much did they all cost ? Ans. 4 b. 4 d. 

4. How many gallons are 2 qts. + 3 qts. + 1 1*- ? 

6. How many gtillons are 3 qts. -\- 2 qts. -|- 1 4^ -|- 3 
qts. + 2 qts. ? 

6. HowmBnyahiUingsare2d. + 3d. + 6d.+6d. + 7d.? 

7. How many^ence are I qr. -j- 2 qre. -[- 3 qra^ -{- 2 qrs. 
+ lqr? 

8. How many pounds are 4 s. -^ lOs. -(- 16 s. ~f- Is.? 

9. How many minutes are 30 sec. -|- 45 sec. -|- 20 eec. ? 

10. How many hours are 40 min. -\- 25 min. -^ 6 min.? 

11. How many days are 4 h. + 8 h. -1- 10»b. + 20 h. ? 

12. How many yards in length are J f. + 3 f. + 1 f. ? 

' 13. How many feet are 4 in. -f 8 in. -)- 10 in. -j- 2 in. 
+ lin.? 

1 4. How much is the amount of 1 yd. 2 ft. 6 in. 4* ^ yds. . 
I ft. 8 in. ? 

15. Whatis the amount of 2s. 6d. -)-4s. 3d.-f-7s. 8d. ? 

16. A man has two bottles, which he wishes to fill with 
wine; one will contain 2 gal. 3 qts. 1 pt, and the other 3 
qts. ; how much wine can he put in them f 

17. A man bought a horse for 15£ . 14 a- 6 d., a pair of 
oxen for 20je. 2s. 8 d., and a cow for 5£. 6B.4d.; what 
did he pay for all .' 

When the numbers are large, it will be most convenient 
to write them down, placing those of the same kind, or de- 
nomination, directly under each other, and, beginning with . 
those of the least value, to add up each kind separately. 

OPERATION. In this example, adding up the 

£. 1. d. columri of pence, we find the amount 
o « a *° ^^ ^^ fence, which being = 1 s. 
2 « J ^ ^'' '' *" P'""! *^" "^ ""'y ^'* 
° " * down the 6 d. under the column of 
A«$. il 3 6 pence, and reserve the 1 s. to be add- 

; — ed in with the other ihillinn. 

H . ' "''''W 



86 ADDITION OF COMPOUND NUMUERS. IT 38. 

Next, adding up the column of Bhillinga, together with 
the 1 B. which we reserved, we find the amount to be 23 a 
^ 1 £ . 3 s. Setting the 3 s. Under its own column, we add 
the l£. with lheolAerp6unds, and, finding the amount to be 
41£., we write it down, and the work is <!oi:e. 

Am. 4l£.38. 6d. 

Note. It will be recollected, that to reduce a lower into 
a higher denomination, we divide by the number which it 
takes of the lower to make one of the higher denomination. 
In addition, this is usually called carrying fat that number: 
thus, between pence and shillings, we carry for 12, and be- 
tween shillings and pounds, for 20, &c. 

The above process may be given in the form of a general 
Rule for the Addition of Compomtd Nwnbera ; 

I. Write the numbers to be added so that those of the 
same denomination may stand directly under each other. 

II. Add together the numbers in the column of the lowest 
denomination, and carry for that number which it takes .of 
the same to make one of the next higher denomination 
Proceed in this manner with all the denominations, till yoa 
come to the last, whcse amount is written as in simple num- 
bers. 

Proof. The same as in addition of simple numbers. 

. EXAMPLES FOR PRACTICE. ^ 



46 11 3 2 
16 7 4 
538 19 7 1 ' 


72 9 6J. 
18 10 
36 16 5 


183 

8 


19 
17 
15 


A 
10 

4 








IL. ex. py,l. gt. 
36 7 10 11 
42 6 9 13 
81 7 16 15 


Trot Weight. 
CI, pwt. gr 
6 14 9 
S 6 16 
3 11 10 


3 


13 
7 


16 
4 







Bought ft silver tankard, weighing 2 lb. 3^o/., a silver 
cup, weighing 3 oz. 10 pwt, and a silver thimble, wdghing 
2pwt 13grs.; whatwas the wei|lit of the wtude? i 



ADDITIOir or COMPOUND NUMBERS. 

AToiRDPPors Weight. 



25 2 11 9 15 
7 18 25 11 9 



eat. qr. U. 

16 3 18 

2 16 

22 


oz. dr 
6 14 
8 12 
11 10 





A man bought 5 loads of \iy, weighing as folloTvs, viz. 
23 cwt ( = 1 T. 3 cwt) 2 qre. 171b. ; 21 cwt 1 qr. 16 lb. ; 
19cwt qr. 24 lb.; 24 cwt. 3 qre. ; 11 cwt Oqr. lib.; 
how many tons in the whole ? 



Cloth Measure. 



yd., jr. no. 
36 1 2 
41 2 3 
65 3 1 


E.FI. jr. lu. 
41 1 2 
IS 2 3 
57 1 


E.En.fr.«a. 
75 4 3 
31 1 
28 3 1 







There are four pieces of cloth, which measure as follows, 
viz. 36 yds. 2qrs. 1 na. ; 18 yds. Iqr. 2 na. ; 46 yds. 3qrs. 
Sua.; 12yds. Oqr. 2Da. ; howmany yards in the whole? 



LoiTO AIeascbs. 



D»g. mi. fur. r. fl. 

59 46 a 29 15 

216 39 1 36 14 

678 63 7 24 9 



Land ob Square Measure. 

Pol. Jt. «. 

36 179 137 

19 248 119 29 1 28 93 25 

12 96 75 416 2 31 12S 119 



'-.ooyl. 
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There are 3 fields, which measure as follows, viz. 17 A. 
3r. 16 p.; 28 A. S r. 18 p.; 11 A. Or. 25 p.; how much 
land in the three fields ? 

Solid ob Cubic Meabube. 



Ton 
29 


& 


in, , 
1229 ' 


75 22 1412 


«»nb. 

37 


119 


12 


19 


64 


9 26 195 


9 


no 


8 


11 


917 


3 19 1091 


48 


127 








Wins Mbasobb. 








md. 

51 


M jtt. pu. ■ n«. hhd. gal. 
53 1 1 37 2 87 
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27 


39 3 


19 1 59 


1 






9 


13 


1 28 2 Oi 




















/ A merchnnt bought two casks of br&ndy, containing u 
follows, viz. 70 gal. 3 qts. ; 67 gal. 1 qt ; how many hogs- 
heads, of 63 gal. each, in the whole ? 

Dbt Measube. 



57 11 3 6 23 55 11 40 3 1 5 

84 9 2 16 42 IS 16 7 4 

32 6 fi fi 18 S 27 5 2 
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SVBTRACTIOltr 

OF COMPOUND NUMBERS. 

IT 3ft. ]. A boy bought a knife for 9 cents, and sold it 
foe IT cents ; how much did be gain by the bargain ! 

2. A boy bought a slate for 2 9. 6 d., and a boi^ for 3 b. 6 d. ; 
how much more was the cost of the book than of the slate ? 

3. A boy owed his playmate 2 s.; he paid him 1 s. 6 d. ; 
how much did he then owe him ! 

4. Bought two books ; the price of one was 4 s. 6 dc, the ' 
price of the other 3 s. 9 d. ; what was the diflerence of their 
cosla f 

5. A boy lent 6 s. 3 d. ; he received in payment 2 s. 6 d. ; 
how much was then due ? 

' (>■ A man has a bol'.lc of wine containing 2 gallons and 3 
cjt: vi'ts ; after turning out 3 quarts, how much remained ? 

T. How much is 4 gal. less 3 gei. ? 4 gal. — (less) 2 qts. ? 
4 gal. — Iqt .' 4 gal. — 1 gal. i qL ? 4 gal. — 1 gal. 2 qts.? 
4 gal. — 1 gal. 3 qts. .> 4 gal. — 2 gal. 3 qts. ? 4 gal. 1 qt 

— 1 gal. 3 qls. > 

8. How much is 1 ft. — (leas) 6 in. ? 1 ft. — 8 in. > 6 ft. 
3 in. — 1 ft. 6 in. ? 7ft. Sin. — 4ft. 2in. ? 7ft. Bin. — 5ft. 
10 in. > 

9. What is the difference between 4JS . 6 s. and I £ . 6 s. ? 

10. How much is 3£. — (less) Is..' 3£. — 3 s.? 3£. 

— 3s.f 3£. — ISs.f 3£.4a. — 2£.6s.? 10je.4s.— 
5£ . 8. E .> 

11. A man bought a horse for 30£. 4s. 8d., and a now 
for S£ . 14 B. 6 d. ; what is the difference of their costs ? 

OPERATION. As the two numbers are large, 

1*- J nn '• 1' it will be convenient to write 
^Z7^'.7 = ,1 t them down, the less under the 

Ans. 24 10 2 lings under shillings, &c. We 
may now take 6 d. from 8d., and 
there will remain 2 d. Proceeding to the shillings, wc can- 
not take 14 s. from 4 s., but we may borrow, as in simple num- 
bers, 1 from the pounds, — 20 s., which joined to the 4 s. 
aiakes 24 s., from which taking 14 b. leaves 10 s., which we 
net down. We must now carry 1 to the 5£., making 6£., 
ffhicb taken from 30£. leaves 24£., and the work is done. 
AiXft The most convenient way in borrowing is, to sub- 
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tract Ae subtrahend from the figure borrowed, and add the 
difference to the minuend. Thus, ia the above example, 14 
from 20 leaves 6, and 4 ia 10. 

The process in the foregoing example may be presented 
in the form of a Rule /or the Subtraction of Compomtd Nwa- 

I. Write down the sums or quantities, ^c less under the 

greater, placing those numbers which are of the dame de- 
nomination directly under each other. 

n. Beginning with the least denomination, take succes- 
sively the lower number in each denomination from the up- 
per, and Write the remainder underneath, as in sublractiou 
of simple numbers. 

III. If the lower number of any denomination be greater 
, than the upper, borrow, as many units as make me of the 
next highei denomination, subtract the lower number there- 
from, and to the remainder add the upper number, remem- 
bering always to add 1 tp the next higher denomination for 
that which you borrowed. 

Proof. Add the remainder and the subtrahend logclherj 
as in subtraction of simple numbers; if the work be right, 
the amount will be equal to the minuend, 

EXAUPLE!^ FOR PRACTICE. 

1. A merchant sold goods to the amount of 136£. 7 a. 6^d., . 
and received in payment 50£. 10s. 4Jd; how much re- 
mained due? Ana. 85jS. 17s, If d. 

2. A man bought afann for 1256£, 10 s., and, in selling 
it, lost &T£ . 10 s. 6 d. ; how much did he sell it for ? 

Aia. 1168J^. I9e. 6d. 

3. A man bought a horse for 21 £ . and a pair of oxen for 
19£, 12 b. 8^d. ; how much was the horse valued more tbaii 
the oxen } 

4. A merchant drew from ^ hogshead of molasses, at one 
lime, 13 gal. 3qte. ; at another time, 9 gal. 2 qis. Ipt.; 
ivhat quantity was there left .' Ans. 43 gal. 2 qts. 1 pt. 

5. A pipe of brandy, containing 118 gal. sprang a leak, 
when it was found only 97 gal. 3 qts. 1 pt. remained in tt^e 
cask ; bow much was the leakage ? 

6. There was a silver tankard which weighed 3 lb. 4 oz. ; 
the lid alone weighed 5oz. 7pwt ISgrs.; how much did 

_the tankard weigh without the lid ? ',.oo*;k 
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7. From 151b. 2 or. 5pwt take 9 oz. 8pwt lOgrs. 

8. Bought a hogsbe&d of sugar, weighing 9 c\Tt. 2 qra. 
I7!b,; sold at three several times M follows, viz. a cwt. 1 qr, 
11 lb. 6 oz. ; 2 qrs. 18 lb. 10 oz. ; 25 lb. 6 oz. ; what was the 
weight of sugar which remained unsold ! 

Am. 6cwt Iqr. ITlb. 11 oz. 

9. Bought a piece of black broadcloth, coutainiog 36 yds. 
2 qra. ; two pieces of blue, one containing 10 yds. 8 qrs. 
2 na., the other, 18 yds. 3 qrs. 3 na. ; how much more was 
there of the black than of the blue ? 

10. From28miles,5fur. 16 r. take 15 m. 6 fur. 26 r. 12ft. 

11. A fanner has two mowing fields; one containing 13 
acres 6 roods; the other, 14 acres 3 roods: he has two 
pastures also; one containing 26 A. 2 r. 27 p. ; the other, 
4^ A. 5 r. 33 p. : how much more has he of pasture than of 

12. From64A. 2r. lip. 29 ft. take 26 A. 6 r. 34 p. 132 ft. 

13. From a pile of wood, containing 21 cords, was sold, at 
one time, 8 cords 76 cubic feet ; at another time, 5 cords 7 
cord feet ; what was the quantity of wood left ? 

14. How many days, hours and minntcG of any year wiU' 
be future time on the 4th day of July, 20 minutes past 3 
o'clock, P. M. ? Atis. 180 days, 8 hours, 40 minutus. 

15. On the same day, hour and minute of July, given in 
the above example, what will be the difference between the 
past and future time of that month f 

16. A note, bearing date Dec. 28th, 1826, was paid Jan. 
2d, 1827 ; how long was it at interest f 

The distance of time from one date to that of another may 
be found by subtracting the first date from the last, observing 
to number the months according to their order. (IT 37.) 

OPERATION. 
i f. 5 1827. Istm. 2d day. Note. In casting in- 

' ' \ 1826. 12 28 terest, each month is 

Am. ^0 Td^. reckoned 30 days. 

17. A note, hearing date Oct 20th, 1823, was paid AprQ 
2Sth, 1825 ; how long was the note at interest ? 

18. What is the differenceof time from Sept. 29, 1816, to 
&pril 2d, 1819 f Atis. 2 y. 6 m. 3 d 

19. London is 51° 32', and Boston 42° 23' If. latitude', 
what is the difference of latitude between the two places .' 

Ana. 6" 9'. 
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20. Boston is 71° 3', and die city of Washington is 77° 
43' W, longitude ; what is the difference of longitude be- 
tween the two places ? Ata. 6" 40'. 

21. The island of Cuba lies between 74° and 85° VV. lon- 
gitude ; hjDw many degrees in longitude does it extend .' ' 

IT 40. 1. When it is 12 o'clock , at the most easterly ex- 
tremity of the island ot Cuba, what will be the hour at the 
most westerly extremity, the difference in longitude be- 
ingll"? 

Note. The drcnmference of the earth being 360°, and 
the earth perfornung one entire revolution in 34 hours, it 
follows, that the motion of the earth, on its surface, from 
west to east, is 

15° of motion in 1 hour of time; consequently, 
1° of motion in 4 minutes of time, and 
I' of motion in 4 seconds of time. 
From these premises it follows, that, when there is t dif* 
ference in longitude between two places, there will be a 
corresponding difference in the hour, or time of the day. 
The difference in Ion ^tude being 15°, the difference in time 
will be 1 hour, the place easlerly having the time of the daT 
1 hour earlieT than die place westerly, which must be pai- 
ticularly regarded. 

If the difference in longitude be 1% the difference in time 
will be 4 minutes, &e. 

Hence, — If the difference in longitude, in degrees and 
minutes, between two places, be multiplied by 4, the pro- 
duct will be the difference in time, in minutes and seconds, 
which may be reduced to hours. 

We are now prepared to answer the above question. 

11° Hence, when it is 12 o'clock at the 

4 most easterly extremity of the island, 

■y- . it will be >6 minutes past 11 o'clock 

44 OMnirfw. gj (]jg jjjpgj western extremity. 

2. Boston being 6° 40' E. longitude from the city of 
Washington, when it is 3 o'clock at the city of Washington, 
what is the hour at Boston f 

Aia. 26 minutes 40 seconds past 3 o'clock. 

3. Massachusetts being about 72°, and the Sandwich 
Islands about 155° W. longitude, when it is 28 minutes past 
6 o'clock, A. M. at the Sandwich Islands, what will be the 
Iionr in Massachusetts ? Am. 12 o'clock at noon. 
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if!|U£TipxioATXOW ec Division 

OF COMPOUND NUMBERS. 

IT 41. 1. A man bougbt 2 yards of cloth, ftt 1 s. 6 d. per 
yaid; what was the cost t 

2. If 2 yards of cloth cost 3 shillings, what is that per 
yard? ^ 

3. A man has three pieces of cloth, each measuring '10 
yds. 3 qrs. j how many yards in the whole f 

4. If 3 equal pieces of cloth contain 32 yds. 1 qr., how 
much does each piece contain ? 

5. A man has five bottles, each containing 2 gal. 1 qt 1 pt. ; 
how much wine do they all contain ? 

6. 'A man has 1 1 gal. 3 qts. 1 pt. of wine, which he would 
divide equally into five bottles ; how much must he put into 
each bottle ? 

7. How many shillings are 3 times 8 d. ? 3 X 9 d. ' 

3 X lOd.? 4X7d.? 7X6d.? 10 X 

B d. ? 2 X 3 qrs. ? 5 X 2 qrs. ? 

8. How much i« one third of 2 shillings } ^ of 2 i. 

3d. f, JofSs. 6d..> Jof2e. 4d.? ^cfSs. 

6d.P i^of js. 6d. ? iof IJd.? , io[2id.> 

9. At IM. 5 s. 8f d. per! 10. If 6 yards of cloth cost 
yard, what will 6 yards of 7£. 14 s. 4^d., what is the 
cloth cost? I price per yard ? 

Here, as the numbers are lai^, it will be most convenient 
to write them down before multiplying and dividing. 
OPERATION. 



S 8 3price of 1 yard. 
6 numberofyaTds. 



Ans. 7 14 4 2 coat of S yards. 
6 times 3 qrs. are 18 qrs. = 
4 d. and 2 qre. over ; we set 
down the 2 qrs.; then, 6 times 
8 d. are 48 d., and 4 to carry 
makes 52 d. ^ 4 s. and 4 d. 
over, which we write down ; 
•gain, 6 times 5 s. are 30 s. 



OPERAXrpN. 

£. t. d.qr. 
6)7 14 4 2 coitof6yardt. 

"l 5 8 3 price of 1 yard. 

Proceeding after the man- 
ner of short division, 6 is con- 
tained in T£ . 1 time, and I £ . 
we write down the 
quotient, and reduce the re- 
mainder (!>£-} to shillings, 
(20 s,,) which, with the given 
shillings, (14s.,) make 34 s.; 
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and 4 to cany makes 34 s. = 
1£. and 14b. over; 6 times 
1£. are 6£., and I to carry 
makes 7£., which we write 
down; and it is plain, that the 
united products arising from 
the several denominations is 
the real product arising from 
the whole compound number. 



II. M«Itiplr 3£. 4 s. 6 d. 
iy 7. 

13. What win be Qie cost 
of 9 pturs of shoes at It) s. 6 d. 

15, In 5 barrels of wheat, 
each 'containing 2 bii. Spk: 
6 qts., ho^y many bushels ,' 

17. How many yards of 
cloth will be required for 9 
coats, allowing 4 yds. 1 qr. 
3 aa.- to each ? 

19. In 7 bottles of wine, 
each containing 2 qts. 1 pL 3 
gills, how many gallons ? 

21. What will be the 
weight of 8 silver cups, each 
weighing 5 oz. 12 pwt 17 
grs.? 

23. How much sugar in 12 
hogsheads, each containing 
9 cwt 3 qrs. 21 lb. ? 

25. Inl6loadsofhay,each 
weighing I T. 3 cwt 2 qrs., 
how many tons? 



6 in 34 3. goes 5 times, and 4s. 

over ; 4 s. reduced to pence 
= 48 d,, which, with the 
given pence, (4d.,) make 52 
d. ; 6 in 52 d. goes 8 times, and 
4 d. over ; 4 d. = 16 qrs., 
which, with the given qrs. 
(3) =lSqrs.;6inI8qrB.goes 
3 times ; and it is plain, that 
the v'l'ted quotients arising 
from the several denomin^- 
tions, is tbe real quotient aris- 
ing from the whole compound 
number. 

12. Divide 22£. lis. 6d. 
by 7. 

14. At2£. 12 3.6 d. for 5 
pairs of shoes, what is that a 
pair? 

16. If 14 bu. 2 pks. 6 qts. 
of wheat be equally divided 
into S barrels, how many 
bushels will each contain ? 

18. If 9 coats contain 3» 
yds. 3 qrs. 3nB., what does 1 
coat contain ? 

I. If 5 gal. 1 gill of wine 
be divided emially into 7 bot- 
tles, how much will each con- 
tain? 

22. If 8 silver cups weigh 
3 lb. 9 oz. 1 pwt. 16 grs., what 

the weight of each? 

24. If 119 cwt Iqr. of su- 
gar be divided into 12 hogs- 
heads, how much will each 

igshead contain ? 

26. If 15 teams be loaded 
with 17 T. 12 cwt 2qrs. of 
hay, how much is that to each 
team? C.oovk' 
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When the tnu/fi^ier, or dwuor, exceeds 12, the operations 

of multiplying ami dividing are not so easy, unless they be 
' composite numbers ; in that case, we may make use of the ■ 
component parts, or faciors, as was doDe in simple numbers. 
15 being a composite num« 
ber, uid 3 and 5 its compo~ 
nent parts, or factors, we may 
divide itT. 12cwt 2qre. by 
"~ T of these component parts, 
factors, and the quotient 
thence arising by the other, 
which will give the true 
answer, as aiready taueht, 
(1120.) ^ ' 



Thus 15, in the examph 
above, is a composite number 
[iroduced by the multiplica- 
tion of 3 and 5, (3x5 = 
1$. ) We may, therefore, 
multiply 1 T. 3 cwt 2 qre. by 
one of those component parts, 
or factors, and that product by 
the other, which wUI give the 
true answer, as has been al- 
ready taught, (IT 11.) 
OPERATION. 
T. cM.gr. 



3 one oj the factors. 



6 the other factor. 



17 12 2 the latawer. 

27. What will 24 barrels 
offlourcost,at2je. 12 

29. What will 112 Ih. of 
sugar cost, at 7^d. per lb. ? 

Note. 8, 7, an4 2, are fac- 
tors of 112. 

31. How much brandy in 
84 pipes, each containing 112 
gal. 2<il8. IptSg.? 

33. What will 139 yards of 
doth cost, at 3 £ . 6 s. 6 d. 
per yard? 

139 is not a composite num- 
ber. We may, however, de- 
compose this number thus, 
139 = 100 + 30 + 9. 

We may now multiply Htx 



OPERATION. 
T. cat. qr 
One factor, 3 ) 17 12 2 

The other factor, 5 ) 5 17 2 

Am. 1 3 2 



I. Bought 24 barrels of 

for 62 £ . 16 s. ; how 

much was that per barrel ?■ 

30. If I cwt of sugar cost 

£ . 7 s. 8 d., what b that per 

lb. ? *^ 

Bought 84 pipes of 
brandy, containing 9468 gal. 
1 qt 1 pt ; how much in a 
pipe? 

34. Bought 139 yards of 
cloth for 461JB. lis. lid., 
what was that per yard } 

When the divisor is such a 
umber as cannot be produced 
by the multiplication of small 
numbers, the better way b to 
divide after thfs mumei <i£ 
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price of 1 yard by 10, which 
will give the price of 10 yards, 
and this product again by 10, 
which ^vill give the price of 
100 yards. 

We may then multiply the 
price of 10 yards by 3, which 
\vill give the price of 30 yards, 
and the price of 1 yard by 9, 
which will give the price of 
fl yards, and these three pro- 
ducts, added together, will evi- 
dently give the price of 139 
. yards ; thus : 

£. t. d. 

3 6 5 price of 1 yd. 



4 2 price of 10 yds. 



332 1 8 price of 100 yds. 
99 12 6 price of 30 yds. 
29 17 9 price of 9 yds. 



' 461 11 11 price 0/ 139 y(&. 
Note. In multiplying the 
price of 10 yards {33£. 4 s. 
2 d,) by 3, to get the price of 
30 yards, and in multiplying 
the price of 1 yard {3jE. 6s. 
5d.) by 9, to get the price of 
9 yards, the multipliers, 3 and 

. 9, need not be written down, 
but may be carried in the 



long division, setting down 
the work of dividing and re- 
duciiig in manuer as fol- 

£. ,. d. 
9)461 11 11 {3£. 



695 ( 8 i 
695 

The divisor, 139, is con- 
tained in 461 £. 3 timesj 
(3£.,) and a remainder of 
!£., which must now be 
iduced to shillings, multi- 
plying it by 20, and bringing 
in the given shillings, (lis.,) 
making 891 s., in which the 
divisor is contained 6 times, 
(6 a.,) and a remainder of 
57 s., which must be reduced 
to pence, multiplying it by 12, 
and bringing in the given 
pence, (11 d.,) together mak- 
ing 695 d., in which the di- 
visor is contained 5 times, 
(5 d.,) and no remBinder. 

The several quotients, 3£, 
6 s., 5 d., evidently nuke the 
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The proceises in the foregoing exuaples may now be pre- 
sented in the form of & , 

' Rule for the JHouion of Cont- 
pound Nvmberi. 



Rule Jot the MuUiplication of 
Coiapound Numbert. 
I. When the multiplier does 
lof exceed 12, multiply suc- 
cessively the numbers of eaffh 
denomination, beginning with 
the least, as in multiplication 
of simple numbers, and cEury 
as in addition of compound 
numbers, setting down the 
whole product of the highest 
dcnommstioQ. 



II. If the multiplier exceed 
12, and be a composite num- 
ber, we may multiply first b^ 
one of the component parts, 
that product by another, and 
soon, if the component parts 
be more tlian two; the last 
product will be the product re- 

in. When the multiplier 
exceeds 12, and is not a com- 
posite, multiply first by 10, 
and this product by 10, which 
will ^ve the product for 100; 
and if the hundreds in (he mul- 
tiplier be more than one, mol- 

■ tiply the product of 100 by the 
number of hundreds ; for the 
tens, multiply the product of 
10 by the number of tens; for 
the unit*, multiply (he mviti- 
p&cand; and these several pro- 
ducts will be the product re- 

. qwed. 



I. When the divisor does 
not exceed 12, in the manner 
of short division, find how 
many times it is contained in 
the highest denomination,un- 

which write the quotient, 
and, if there be a remainder. - 
reduce it to the next less de- 
nomination, adding thereto the 
number gi^^n, if any, of that 
denomination, and divide as 
before ; so continue to do 
througb all the denominations;, 
and the several quotients will 
be the answer. 

II. If the divisor exceed 12, 
and be a compotite, we may di- 
vide first by one of the com- 
ponent parts, that (Quotient by 
another, and so on, if the com- 
ponent parts be ' more than 
two ; the last quotient will b« 
the quotient required. 

III. When the divisor ex- 
ceeds 12, and is not a com- 
posite number, divide sAer the 
manner of long division, set- 
ting down, the work of di-' 

'iiUng and reducing. 
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HDLTIPIjICATION AMD DIYISIOIV, &c. IT 43> 



£XAHPLE8 FOR PRACTICE. 

1. What will 359 yards 
cloth cost, at 4 s. 7J d. per 

3. In 241 barrels of flour, 
each containing 1 cwt. 3 qr. 
9lb. ; how many cwt. ? 

5. How many bushels of 
wheat in 135 bags, each con- 
taining 2 bu. 3 pks. ? 
3X9X5^ 135. 

7. What wfll 35 cwL of to- 
bacco cost, at 3 H. 10^ d. per 
lb.? 

9. If 14 men build 12 rods 
6 feet of wall in one day, bow 
many rods will they build in 
7^ days ? 



2. Bought 359 yards of cloth 
for83£.0 8.4id.; what was 
that a yard ? 

4. If441c^yt. 13lb. offlour 
be contained in 241 barrels, 
how much in a barrel P 

6. If371bu. 1 pic of wheat 
be divided equally into 135 
bags, how much will each bag 

5. At 759 £. 10 s. for 35 
cwt. of tobacco, what is that 
per lb. ? 

10. If 14 men build 92 rods 
12 feet of stone wall in 7^ 
days, how much is that per 
day? 



If 42. 1. At 10 8. per yard, what will 17849 yards of 

cloth cost P 

?fote. Operations in multiplicatioQ of pounds, shilline;;, 
pence, or of any compound numberSi may be facilitated by 
taking alvjvot parls of a hjgher denominatum, as already ex- 
plained in " Practice" of Federal Money, IT 29, ex. 10. 
Thus, in this lafit example, the price IDs. ^=^ of a pound ; 
therefore, J of the number of yards will be the cost in 
pounds. -JJ^ = 8924 £ . 10 s. Arts. 

2. What cost 34648 yards of cloth, at 10s. 0T^£. per 

yard.' atfis. =^£. per yard? at 4s. :=:^J£. 

per yard ? at 3 s. 4 d. = JjE . per yard ? at 2 s. 

= -^£.peT yard ? Ans. to last, 3464 £ . 16 s. 

3. What cost 7430 pounds of sugar, at 6 d. = j^ s. per lb ? 

at 4 d. = J s. per lb. ? at 3 d. — i a. per 

lb.? at2 d. = i s.per lb.? at lid.=is. 

per lb. ? 

Ans. la the last, 1^ s.=z 928 8. 9 i. = 46 £. 8s. 9 d. 

4. At $ 18'75 per cwt., what will 2 qrs. = i cwt cost ? 

■ what will 1 qr. z= 4 cwt cost ? ' what will 16 lb. 

= I cwt cost? ' whatwill 14lbs.=JcwLcost? 

what will 8 lbs. = -jV cwt cost ? 



V 42. a{rppi.sHBNT to cohfodnd humbers. 



fore, 



S. Wh&t cost 340 yards of cloth, &t 12 s. 6 d. per yard ? 
12 s. 6 d. = 10 8. (= i £.) and 2 a. 6 d. (= i £ i ^^ere- 



i)i)340 



1T0£. 1= cost at 10 s. per yard. 

42£. 10s.i=at2s.6d.peryard. 

il». 212£ 10s.x=atl2s.6d.peryard. 

Or, 
10B.=j^£.)340 

Ss.6d. =^of 10s.)170£. at 10s. per yard. 

42 £. lOs. at 2 s. 6 d. per yard. 

Am. 212ie. 10s.atl2s.6d. per yard. 



8 UPrXjlUHJUM T TO VBE ^XLTrUM^TlO OF 



QUESTIONS. 

1. What distinction do you make between simple and 
compound numbers ? (IT 26.) 2. What is the rule for addi- 

lion of compound numbers? 3. for sabtraction of, &c..' 

4. There ore three conditions in the rule given for muM- 
plicatiot) of compound numbers; what are they, and the 
methods of procedure under each? 5. The same questions 
in respect to the division of compound numbers ? 6. When 
the multiplier or divisor is encumbered with a fraction, how 
do you proceed I 7. How is the distance.of time from one 
date to another found? 8. How many degrees does the 
earth revolve from west to east in 1 hour ? 9. In what 
time does it revolve 1° ? Where is the time or hour of the 
day earlier — at the place most easterly or most westerly ? 
10. The difTerence in longitude between two places being 
known, how is the difference in time calculated? 11. How 
may operations, in the multiplication of compound num- 
bers, be facilitated ? 12. What are some of the aliquot parts 

ofl £.? of Is. ? of Icwt? 13. What is this 

manner of operating usual'y called ? 
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EXERCISES. 

1. A gentleman is possessed of 1^ dozen of silver spoonit, 
each weighing 3oz. Spwt. ^ 2doz. ofteaspoona^ each weigh- 
ing ISpwt. 14 gr. ; 3 silver cane, each 9 oz. 7 pwt I 2 silver 
tanl^ards, eochSloz. ISpwt; and G siWer porringere, each 
11 oz. ISpwtj what is the weight of the whole ? 

Ana. 181b. 4oz. 3pwt 

Note. Let the pupil he required to reverse and prove the 
following examples : 

2. Aa English guinea should weigh 6 pwL 6 gr. ; a piece 
of gold weighs 3 pwt 17 gi. ; how much is that short of the 
weight of a gainea ? 

3. What IS the weight of 6 chests of tea, each weighing 
3 cwt. 2 qrs. 9 lb. ? 

4. In 36 pieces of cloth, each measuring 27 pids, how 
many yards ? 

5. How much brandy in 9 casks, each coutaioiug 45 gal. 
3qts. 1 pt.? 

6. If 31 cwt 2 qra. 20 lb. of sugar be distributed equally 
into 4 casks, how much will each contain ? 

7. At4^d. per lb., what costslcwtof rice? 2cwt? 

3 cwt ? 

Note. The pupil will recollect, that 8, 7 and 2 are fac- 
tors of 112, and may be used in place of that number. 

8. If 800 cvrt. of cocoa cost 18 £ . 13 s. 4 d., what is that 
per cwt. ? what is it per lb. ? 

9. What will 9^ cwt. of copper cost at 5 e. 9 d. per lb. ? 

10. If G^ cwt. of chocolate cost 72 £. 16 s., what is that 
per lb, ? 

11. What cost 466 bushels of potatoes, at 2 s. 6d. per 
bushel } 

Note. 2 s. 6d. is^ofl£. (See IT 42.) 

12. What cost 96 yards of broadcloth, at 16 a. per yard ? 
Note. Consult TT 42, ex. 6. 

13. What cost 7846 pounds of tea, at Ts. 6 d. per lb. > 
at 14 s. per lb. f ^ at 13 b. 4d.? 

14. At $ 94'25 per cwt, what wilt be the cost of S qrs. 

oftea? ofSqrs.? ofl4lbB.? of211bB.? 

of 16 lbs. f of 24 lbs.? 

' Note. Consult IT 42, ex. 4 and S. ( > ^gl 
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15. What will be- the cost of 2 pks. and 4 qts.' of wheat, 

■ at $ 1'50 per bushel ? 

16. Supposing a meteor to appear so high id the heareos 
as to be visible at Boston, 71° 3', at the city of Washington, 
77° 43', and at the Sandwich islwids, 155° W. longitude, 
and that its appearance at the city of Washington be at 7 
minutes past 9 o'clock in the evening; what will be the 
hour and minute of its appearance at Boston and at the 
Sandwich Islands? f - \: ■_• - ■'. ^ - . ■ • -'> 
,( t- /( - r 

riUlOTIONS. 

^ 43. We have seen, (It 17,) that nambeis expressing 
whole things are called mtegers, or whole numbers ; but that, 
in division, it is often necessary to divide or break a whole 
thing into pwts, and that these parts are called fracliow, or 
brokin numbers. 

It will be recollected, (IT 14, ex. II,) that when a thing 
or unit is divided into 3 parts, the parts or fractions are call- 
ed (Atrife; when into four parts, /ttt(r(A«,- when into six parts, 
nxtha ; that is, the fraction takes its name or denominaHon from 
the numfter of parts, into which the unit is divided. Thus, 
if the unit be divided into 16 parts, the parts are called six- 
teenlhs, and 5 of these parts would be 5 sixleentlig, expressed 
thus, -^. The number below the short line, (16,) as before 
taught, (T 17,) is called the denotniaator, because it gives 
the name or denomination to the parts ; the number above 
the line is called the mtmerator, because it mmd>ers the parts. 

The denominaloT shows how many parts it takes to make 
aunii or whole thing; the DUinerator shows how many of 
these parts are expressed by the fraction. 

1. If an orange be cut into 5 equal parts, by what frac- 
tion is 1 part expressed? 2 parts? 3 parts ^ 

' 4 parts ? 5 parts ? how many parts make unity 

or a whole orange ? 

2. If a pie be cut into 8 equal pieces, and 2 of these 
pieces be given to Harry, what will be his fraction of the 
pie ? if 5 pieces be given to John, what will be his fraction ? 
what fraction or part of the pie will be left ? 

It is important to bear in mind, that fractions arise from 
£naion, (IT 17,) and that the tumerator may be coifsidered « 
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dividend, and the denommitor a £visor, and the vabie of the 
fraction is the qwtiatt ; thus, i is the quotient of I (the 
numerator) divided hy 2, (the denominator ;) ^ is the quo- 
tient arising from I divided by 4, and f is 3 timei) as much, 
that is, 3 divided by 4 ; thus, one fourth part of 3 is the 
same sb 3 fourths of 1. 

Hence, in all cases, a fraction is always espressed by the 
ngn o/'tftcuion. 

£ expresses the quotient, of which J -.^ ^^^ ^.^^_ ^^ deno^i^,^. 

3. If 4 oranges be equally divided amor^ 6 boyp, what 
part of an orange is each boy's share? 

A sixth part of 1 orange is |, and a Bixth part of 4 oranges 
is 4 such pieces, = J. Ana. | of an orange, 

4. If 3 apples be equally divided among 6 boys, what part 
of an apple is each boy's shared if 4 apples, what? if 2 
ipples, wnat ? if 5 apples, what f 

5. What is the quotient of 1 divided by 3? of2by3? 

oflby4? of2by4? of3by4? ofS 

by7f -1 ofebySf of4by5? of2hyl4? 

6. ' What part of an orange is a third part of 2 oranges ? 

one forifth of 2 oranges ? i of 3 oranges ? 

i of 3 oranges? i of 4? i of 2 ? f of 5 r 

4.of3? iof2? 

A Proper FVactitm. Since the dc nominator shows the num- 
ber of parts necessary to make a whole thing, or 1, it is plain, 
that, when the numerator is few than the denominator, the 
fraction is less than a imil, or vihole tMng ; it is then called a 
proper fraction. Thus, J, j, &c. are proper fractions. 

An Improper Fraction. When tiie numerator equalt or ex- 
ceeda the denominator, the fraction e^udl* or exceeds unity, oi 
1, and is then called an improper fraction. Thus, f , f, f , -^, 
are improper fractions. 

A Mixed Number, as already shown, is one composed of a 
whole npmber end a fraction. Thus, 14^ 13(, &c. are mix- 
ed numbers. 

7. A father bought 4 oranges, and cut each orange into-6 
equal parts ; he gave to Samuel 3 pieces, to James 5 pieces, 
to Mary 7 pieces, and to Nancy 9 pieces; what was^each 
one's fraction ? 

Waa James's fraction ^o^er, or improperl Why? 

Wm Nancy's fraction proper, or improper ? Wnj ? 
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To change an wiproper faction to a whole or mixed wtmber- 
IT 44. It IS evident, ihat every improper fraction must 
contain one or more whole ones, or int^ers. 

1. How many whole apples are there in 4 halves (^} of 

ao apple? inf? inf? ^^^^ i" 

a^> inJj^? in-150-? in*|*? 

2. How many yards in g- of a yard? in f-of ayardf 

in§? in§? in-if? in-y.? in 

i^i in-y? in^jtt? in^? 

3. How maoy bushels in 8 pecks i' that is,in f ofabushel? 

inJ^i? in-V-' in-^? iiU^? in 

1 jjt ? in y ? 

This finding how many integers, or whole things, iire con- 
tained in any improper fraction, is called reducing an unpro- 
perfiaction to a tctiole or mixed number. 

4. If I give 27 children ^ of an orange each, how many 
oranges will it take ? It will take ^ ; and it is evident, that 
npFRA-nnN dividingthenumer8tor,27,(=the num- 

4)27 berofpartscontainedinthefraction,)l)y 

' the denominator, 4, (= the number of 

Ans. 6} oranges. puts in 1 orange,) will give the number 
ot whole oranges. 
Hence, To reduce an improper fraction to a uAo/e or mixed 
wrniber, — Rule : Divide the numerator by the denominator; 
the quotient will be the whole or mixed number. 

EXAHi>Li:S FOR PRACTICE. 

5. A man, spending ^ of a dollar a day, in 83 days would 
spend V of a dollar ; how many dollars would that be ? 

Am. $13i. 

6. In -tl ^J . of an hour, how muy whole hours ? 

The 60th part of an hour is 1 minute : therefore the ques- 
tion is evidently the same as if it had been, In 141Tminutes, 
how many hours ? Ans. 23f$ hours. 

7. In a^S " of a shilling, how many units or shillings ? 

Ans. 730-^ shillings. 

8. Reduce J jl ^a to a whole or mixed number. 

9. Reduce fj, i^ m, ti8S> V^ ^ ^l^o'e or mis- 
ed numbers. 



.ooglc 
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7b redact a whole or mxed num&er to an w^roper fraeiioft. 

TT 40. We have seen, that an improper fraction may be 

changed to a whole or mixed number ; and it ia evident, 

that, by reversing the operation, a whole or mixed number 

may be changed to the form of an improper iraction. 

1. In 2 w/u/e appleSjhowmaDyAa/iiesofanapple? Ant. 4 
halves; that is, ^. In 3 apples, how many halves? in 4 
af>ples? ineapples? inlOappIea? in24? in60? in 
170? 10 492? 

2. Reduce 2 yards to thirds. Ans. J. Reduce 2% yards to 

thirds. Am. f. Reduce 3 yards to thirds. 3^ yards. 

3f yards. 6 yards. 5% yards. 6| 

yards. 

3. Reduce 2 bushels to /(rtirlA*. 2J.bu. 6 bushels. 

6^ bushels. 7J bushels. 25| bushels. 

4. In 16^ dollars, how many iV '^'^ ^ dollar? 
4jmake 1 dollar; if, therefore, we muitip'y 16 by 12, that 

is, multiply the tefuile maiAer by the denomi tator, the product 
will be the number of 12Jbs in 16 dollars : 16 X 12 = 192, 
andthia, increased by the numerator of the fraction, (5,) evi- 
dently gives the whole number of 12ths; that is, ->^ of a 
dollar, JlfltiDer. 



193 = 12tbs in 16 dollars, or the whtAe number. 
6 = 12ths contained in the /miction. 

197 = -";^ the(MWiP£T. 
Hence, To reduce a mixed maiiber to cm improper Jraclum,-^ ' 
Role : Multiply the whole number by the denominator of 
the fraction, to the product add the numerator, and write 
the result over the denominator. 

EXAMPLES POR PRACTICE. 

6. What iBtheimproperfractionec]uiTalentto23f$houre? 
• Ans. ^ii^ of an hour. 

6. Reduce 730^^ shillings to 12ths. 
As 1^ of a shilling is equal to 1 penny, the question is eri- 
dently the same as, In 730 s. 3 d., how many pence ? 

Am. 2^ of & shilling; that u, 8763 pence. 
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7. Reduce 1J5, ITff, 9^, 4^^, ind 7J|f to improper 
fractions. 

8. la 156^ d&js, how many 24ths of a cUy ? 

^M. ajfi = 3761 houre. 

9. In 342f gallont), bow many 4tlis of a gallon ? 

^flflj. J-^ of a gallon =: 1371 quarts. 

To reivce afiactum la Us loicett or most simple tema. ' ) 

IF 4& The numerator and the denominator, taken to*..- 
gether, are called the terma of the fractioa. I 

If J- of an apple be divided into2e(]ualparts, it becomes^. 
The effect on the fraction is evidently the same ob if we bad 
multiplied both of its termi by 2. In either case, iA« pitrts 
are made 2 times as manV as they were before ; hut they are only 
HALF AS LAROE ; for it will take 2 times as many Joicrtkt to 
make a whole one as it will take haloes; and hence it ib 
that 2 is the same in value or quantity as ^. 

£ is 2 parts ; and if each of these parts be again divided 
into 2 equal parts, that is, if both terms of the fraction he 
mnltiplied by 2, it becomes f . Hence, ^ ^^ J z= |^, and the 
reverse of tbis is evidently true, that J ix; J ^r 3-. 

It follows therefore, by muitiplymg or dimdmg both terms of 
he fraction by Ike some number, we chqnge Us terms withtnd 
(Uteriaij Us vaLe. 

Thus, if we reverse the above operation, and divide both 
terms of the fraction | by 2, we obtain its equal, | ; dividing 
again by 2, we obtain j, which is the most simple form of the 
fraction, because the terms are the least possible by which 
the fraction can be expressed. 

The process of changing J into its equal ^ is called re- 
ducing the fraction to its lowest terms. It consists in dividing 
both ternis of the fraction by any mother which will divide thejn 
both wilhoat a remainder, and tlie giuitiatt thence ari^ng hi (he 
tame mamer, and so on, till it appears that no mtmber greater 
than 1 teill again divide them, 

A number, which will divide two or more numbers with- 
out a remainder, is called a common divisoTy or common meor 
Mre of those numbers. The greatest number that will do 
this is called ^e greatest cojnmon divisor. 
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1. What put of an acre are 128 rods ? 

One rod is -^ of an acre, and 128 rods are -j^ of an 
acre. Let us redace this fraction to its lowest terma. We 
fiDd, by trial, that 4 will exactly measure both 12S and 160, 
and, dividing, we change the fracdou to its equal J^. Again, 
we find that 8 is a divisor, common to hoth terms, and, di- 
Tidiug, we reduce the fraction to its equal ^, which is now 
in its lowest terms, for no greater number ^an 1 will agair 
measure them. The operation may be presented thus : 

')l60 = 40=6°'"'""''*™"'- 

2. Beduce |^, ^, -^, and ^f|} to their lowest terms. 

Ana. 1, 4, {, and j. 

Note. If any aumber ends with a cipher, it is evidently 
divisible by 10. If the two right hand figures are divisible 
by 4, the whole number is also. If it ends with an even 
number, it is divisible by 2 ; if with a 5 or 0, it is divisible 
by 6. 

3. Bednce |^ ^, ^^ and f} to their lowest terms. 

TT 47. Any fraction may evidently be reduced to its lowest 
terms by a single division, if we use the greatest common 
divisor of the two terms. The greatest common measure of 
any two numbers may be found by a sort o/lrto/ easily made. 
Let the numbers be the two terms of the fraction ^^. The 
eommon divisor cannot exceed the less nmber, for it must 
measure it We will try, therefore, if the less number, 128, 
which measures itself^ will also divide or measure lEO. 

128U60('l ^^^ '° ^^'^ ^°^^ ^ ^"^^i '"^ ^^ "' 

' J28 main; 128, therefore, is not a divisor of 

160. We will now try whether this re- 

32)128(4 matfufer be not the divisor sought; forif 
128 32 be a divisor of 128, the former divi- 

sor, it must also be a divisor of 160, 

which consists of 128 + 32, 32 in 128 goes 4 times, vntK- 
vat tmy renumder. Consequently, 32 i« a divisor of 128 and 
160. And it is evidently the greatest common divisor of 
these numbers ; for it must be contained at least once more in 
160 than in 128, and no number greater than their difference 
that i9, greater tiian 32, can do it (^ ,oo*;k 



Hence the nde for jmdiag iht greatett common Unaor of 
two number; : — Divide the greater number by the less, and 
that divisor by the remainder, and so on, always dividing 
the last divisor by the last remainder, till nothing remain. 
The last dkeiwr will be the greatest common divisor required. 

Note. ' It is evident, that, when we would find the greatest 
common divisor of more than two numbers, we may first find 
the greatest common divisor of ttoo numbers, and then of 
that common divisor and one of the other numbers, and so 
on to the last number. Then will the greatest common 
divisor last found be the answer. 

4. Find the greatest common divisor of the terms of the 
fraction J|, and, by it, reduce the fraction to its loaet terma. 

OPERATION. 

21)36(1 

21 

11)21(1 
14 

Greotesidm*.'~7)14(2. Then, 7)^= |- Ail. 

5. Reduce -f^ to its lowest tenns. Am. -^ 
Note. Let these examples be wrought by both method^ ; 

by several divisors, and uso by finding the greatest common 
divisor. 

6. Reduce ^^ to its lowest terms. Ant. \. 

7. Reduce ^\ to its lowest terms. Am. f . 
8> Reduce -f^^ to its lowest terms. ' Am. ^^ 
9. Reduce ^ff to its lowest terms. Am. J, 

To divide a fraction by a whole mtmber. 
-IT 48. 1. If2yardsofclothcostf of a dollar, what dees 
1 yard cost } how much is f divided by 2 ? 

2. If a cow consume j of a bushel of meal in 3 days, bow 
much is that per day ^ j- -~ 3 :r: how much } 

3. If a boy divide f of an orange among 2 boys, how much 
will he give each one P 1 4- 2 ^ how much } 

4. A boy bought 5 ceJtes for ^ of a dollar; what di4 1 
etkecost? ^-i-S = how much? l,.oo\k- ^' 
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5. If 2 bushels of ^les cost | of & doUu, whftt is that 
per bushel i 

1 bushel is the half of 2 bushels ; the half of f is i. 

Atu. ^ dollar. 

6. If 3 horses coasume -^ of" a ton of hay in a mouth, 
what will 1 horse consume in the same time ? 

f f are 12 parts ; if 3 horses consume 12 such parts in a 
mouth, as many times as 3 are contained in 12, so many 
parts 1 horse will consume. Ana. X of a ton. 

7. If 5f of a barrel of flour be divided equally among 6 
families, how much tvill each family receive ? 

^is 25 parts; 5 into 23 goes 5 times. Am. ^of abarrel. 

The process in the foregoing examples is evidently di- 
viding a frEu:tioD by a whole number; and consists, as may 
be seen, in dividing the maneralor, (when it can be done 
without a remainder,) and under tbe quotient writing the 
dettiminalor. But it not unfrequently happens, that the nu- 
merator will not contain the whole number withont a re- 



8. A man divided ^ of a dollar equally among 2 persons ; 
what part of a dolkr did he give to each ? 

^ of a dollar divided into 2 equal parts will be 4ths, 

Aim. He gave ^ of a dollar to each. 

9. A mother divided i a. pie among 4 children ; what part 
of the pie did she give to each ? ^ -h 4 = how much ? 

10. A boy divided ^ of an orange equally among 3 of his 
companions; what was each one's share.' ^ -h 3 =: how 
much } 

11. A man divided i of an apple equally between 2 chil- 
dren ; what part did he give to each.' f divided by 2 ^ 
fvhat part of a whole one ? • 

J is 3 parts : if each of these parts be divided into 2 equal 
parts, tbey will make 6 parts. He may now give 3 parts to 
one, and 3 to the other : hut 4tha divided into 2 equal parts, 
become 8ths. The parts are now fiotce m majty, but tl;^y 
■re only half to large; consequently, J is only half so much 
ts {. Aia. I of an apple. 

In these last examples, the fraction has been divided by 
maUiplymg the denomiitalOT, without changing the numerator. 
The reason is obvious; for, by multiplying the denominator 
h^ an^ cc:::ber, the parts are made so many times amalUr, 
naee it will taJte so many more t^ them to make a wh«le 
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Due; uid if no mure of these tmaller parts be taken than . 
were before taken of the larger, that is, if the numerator be 
not changed, the value of the & action is evideDdy made so 
many times less. 

IT 49. Hence, we have two troys to divide a fractio» hy 
a idtote maaber : — 

I. Dinide th^ twmerati/r by the whole number, (if it will 
contain it without a remainder,) and under the quotient write 
the denominator. — Otherwise, 

II. Multiply the denommaiar by the whole number, and 
over the product write the numerator. 

EXAHPI.E8 FOB PRACTICE]. 

1. ir? pounds of coffee cost ^ of a dollar, what is that 
per pound ? ^ -=- 7 = how much ? Aiu. ^o(t. dollar. 

2. If ^1 of an acre produce 24 bushels, what part of an 
acre will produce 1 bushel ? ^g- -j- 24 ::^ how much ? 

3. If 12 skeins of silk cost ^ of a dollar, what is that ft 
iikein ? ^^ -^ 12 := how much ? 

4. Divide f by 16. 

Note, When the divisor is a composite number, the in- 
telligent pupil will perceive, that he can first divide by oim 
component pari, and the quotient thence arising by the 
other ; thus he may frequently shorten the operation. In 
the last example, 16 = 6 X 2, and |-^8=^Bnd^-!-2 
= A- ■*"• A- 

5. Divide-^ by 12. Difide^by21. Divide Jf by 24. 

6. If 6 bushels of wheat cost $ 4|^, what is it per bushel ? 
Note. The mixed number may evidently be reduced to 

an improper fraction, and divid'ed as before. 

A3\a. fS =^ if °^ ^ dollar, expressing the fraction in its 
Ioue«( terms. {IT 46.) 

7. Divide S4|Jby9. Qaot. ^ of a dollar. 

8. Divide I2f by. 5. Qiiot. -^ = 2f. 

9. Divide 14J by 8. Quo/. I?}. 

10. Divide 184J by 7. Am. 26^. 
Note. When the mixed number is lofge, it will be most 

convenient, first, to divide the whole number, and then re- 
duce the remainder to an improper fraction ; and, alter di- 
viding, annex the quotient of the fraction to the quotient of 
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die wbole numberj thus, in the last example, dividing 164^ 
by 7, as in whole numbem, we obtain 26 integen, with 2j 
r= ^ remunder, which, divided by 7, gives -^j and 26 -f- 1^ 
= 26^, Aw. 

11. Divide 278e| by 6. Atu. 464f. 

12. How mwy times is 24 contained in 7646*^^? 

in.. 31SfH. 

13. How many times is 3 contained in 462^ ! 

Am. 154^ 

To mubjp^ a fraction by a w&oie maubtr. 

IT BO. ]. If 1 yard of cloth cost J of a dollar, what will 
2 yards cost ? ^ X 2 ^ bow much ? 

2. If a cow consume f of a bushel of meal in 1 day, bow 
much will she consume in 3 days ? ^ X 3 =^ how much ? 

3. A boy bought S cakes, at f of a dollar each; what did 
he give for the whole? ^ X 5 = how much? 

4. How much ig 2 times i? 3 times i? 2 

limes f? 

5. Multiply f by 3. § by 2. i by 7. 

6. If a man spend f of a dollar per day, now much will 
be spend in 7 days P 

^ is 3 parts. If he spend 3 such parts in 1 day, be will 
evidently spend 7 times 3, that is, V= ^1 'ii 7 days. 
Hence, we perceive, afiaction it mvUiptied by midtiplyinff the 
numeralor, tintkoal changing the denominator. 

But it has been made evident, (IT 49,) that mvltiphpng the 
denominator produces the same effect on the valve of the frac- 
tion, as diuiiling the mmerator: hence, also, dividing the de- 
nominator will produce the same effect on the value of the 
fraction, as multiplying the ntonerator. In all cases, therefore, 
where one of the terms of the fraction is to be m/ultiplied, thR 
same result will be effected by dividing the other ; and where 
one term M to be divided, the same result may be effected by 
multijkifing the other. 

This principle, borne distinctly in mind, will frequently 
enable the pupil to shorten the operations of fractions. Thus, 
in the following example : 

At ^ of a dollar for 1 ponnd of sugar, what will 1 1 pounds 
cost ? 

MnHplyug the numerator by 11, we obtain for the pro- 
dtictfl =1 Qf»(}oUufortheuuwer. c^oo^^k 
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IT 61. But, by appliiagllie above principle, and diei^ng 
the denominalor, inatead of nadtiplying the nitmerator, we at 
once come to the answer, ^, in il^ lowest terms. Hence, 
there are two wa^a to rrndtiply a fraction by a whole number :— 

I. Dwide the eUrumittator by the whole number, (when it 
can be. done without a reminder,) and orer the quotient 
write the numerator. — Otherwise, 

II. Multiply the ntmerator hj the whole number, and un- 
der the product write the denominator. If then it he an 
improper fraction, it may be reduced to a whole or mixed 
number. 

EXAMPLES FOR PRACTICE. 

1. If 1 man consume ^ of a barrel of flour in a month, 

bow much will 18 men consume in the same time ? 6 

men ? 9 men ? Aas. to the last, 1^ barrels. 

2. What is the product of -^^ multiplied by 40 ? tyj X 
40 ^= how much ? An$. 23}. 

3. Multiply -^ by 12. by 18. by 21. by 

Se. by 48. by 60. 

Note. When the multiplieT is a composite number, the 
pupil will recollect, (IT 11,) that he may first multiply by 
one component part, and that product by the other. Thus, 
in the last example, the multiplier 60 b equal to 13x5; 
therefore, -jftX 12 = ^, andj^X5 = fJ = &A, Am. 

4. Multiply 5j by 7. Am. 40^^. 

Note. It is evident, that the mised number may be re- 
duced to an improper fraction, and multiplied, as in the pre- 
ceding examples ■^ but the operation will usually be shorter, 
to multiply the fraction and whole number separately, and 
add the results together. Thus, in the last example, 7 times. 
6 are 35 ; and 7 times J are J^ = Si, which, added to 35, 
make 40^, Am. 

Or, we njay multiply the fraction first, and, writing down 
the fraction, reserve the integers, to be carried to the product 
of the whole number. 

6. What will 9^ tons of hay come to at $ 17 per ton ? 

* Ans. $164^^ 

6. If a man travel 2^ miles in 1 hour, how fu.^'U he . 
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tnvel in 6 hours ? in 8 hours ? in 12 hoars ? ■ ■ 

in 3 days, supposing he travel 12 hours each day? 

Ans. to the last, 77§ miles. 
Note. The fraction is here reduced to its lowest terms; 
die same will be done in all following examples, y 

To tttulUply a vjhok number by ajractum. 
IT 63. 1. If 36 dollars be paid for a piece of cloUi, wh&t 
costs * of it ? 36 X I — how much ? 

J of the qaanti^ will cost J of the pr 
larsi'that is, } o( 36 dollars, impiiei 
into 4 equal parts, and then that 1 of these parts be taken 3 
times ; 4 into 36 goes 9 timesj and 3 times 9 is 27. 

Am. 27 dollars. 
From the above example, it plainly appears, that (Ae ofr- 
ject in midtiphfing by a fraction, whaiever may he the mjdtipli- 
cand, ia, to lake otU of the muitiplicimd apart, denoted by the 
mviliplumg fraction; and that this operation is composed of 
two others, namely, a dimsioti by the denominator of the 
multiplying traction, and a tiudtiplicaiion of the quotient by 
the numerator. It is matter of indifference, as it respects 
the rtsvlt, which of these operations precedes the other, foi 
36 X 3 -T- 4 = 27, the same as 36 ^ 4 X 3 ^ 27. 

Hence, — To multiply by a fraction, whether the multiplicand 
be a whole namher or^a fractioa. — 

JtVUS. 

Divide the multiplicand by the denominator of the mulli' 
plying fraction, and multiply the quotient by the numerator ; 
or, (which will often be found more convenient in prat^tice,) 
first multiply by the numerator, and divide the product by 
the denominator. 

Multiplication, therefore, when applied to fractions, does 
not always imply augmeutation or increase, as in whole 
nnmbers; for, when &e multiplier is less than tmity, it will 
always require the product to be less than the nudliplicaad, 
to which it would be only equal if the multiplier were 1. 

We have seen, (IT 10,) thatf when two numbers are multi- 
plied together, either of diem may be made tbe multiplier, 
without affecting the result In the lest example, therefore, 
instead of multiplying 16 by |, We may multiply f by 16, 
(IT SO,) and the result will be the same. l,,oo(;k 
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EXAMPLES FOR PRACTICE. 

2. Whiit will 40 busliols of corn come to at J of a dollu 
per bushel ? 40 X J.= how much ? 

3. What will 24 yards of cloth cost at § of a dollar pet 
yard ? 24 X f = tioW much ? 

4. How much is ^ of 90? § of 869? ^of4S? 

5. Multiply 45 by ^ Multiply 20 by i- 

To m^iply one ft actum hf aaother. 

V 63. 1. A man, owniag 4 of a ticket, sold | of his 
ehiire ; what part of the whole ticket did he sell ! | of | m 
how much ? 

We have just seen, (IT 52,) that, to multiply by a (ractionj 
is to Jieide the mvlliplicwtd by the denonaaator, and to mn&i- 
pig the quotient by tht: numerator. ^ divided by 3, the de- 
nominator o^ thb multipIyiDg traction, (^49,) iS ^, which, 
multiplied by 2, the numerator, (IT 51,) is -j^. Ana, 

The process, if carefully considered, will be found to con- 
BiJit iu nttdtiplying together Ike two woiteraton for a new nu- 
merator, and llie two denominators for a new denominuioT, 

EXAMPLES FOR PRACTICE. 

2. A man, having J of a dollar, gave J of it for a dinner ; 
what did the dinner cost him f Ans. J dollar. 

3. Multiply I by f . Multiply -^j by J^. Product, ^. 

4. How much is ^ of J of § of J ? 

Note. Fractions like the above, connected by the word 
of are sometimes called compoitnd fractions. The word oV 
implies their continual m-jltiplication into each other, 

Ans. iU = ^ 

When there are several fractions to be multiplied con- 
tinually together, as the several fiu»t«rator.« are factors of the 
new numerator, and the several denomUialora are factors of 
the new denominator, the operation may be shortened bg 
dropping those factors which are the same in both tertM, on the 
principle explained in IT 46. Thus, In the last example, ^, 
ft it ^1 ^^ '^'"^ "• ^ B"*^ ^ ^ ^'^'^ among die numerators and 
among the denominators ; therefore we drop them, multiply- 
ing together only the remaining; numerators, 2x7= 14, Ml 
B new numerator, and the remaining denominators, 5x8:= 
40, for a oew denomiuator, making i^ = ify ^m> w b«&>re> 
K* 
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6. }oftof| off of-ftof Joff = howDmch? Am.^^. 
S, Whet is the continual product of 7, ^, ( of § and 3| i 
Note. The integer 7 may be reduced to the form of an 

improper fraction by writing a unit under it for a denomina' 
tor, thus, I. Ant. 2^ 

7. At ^ of a dollar a yard, what will J of a yard of cloth 
coat? . "* 

8. At 6| dollars per barrel for fiour, what will ^ of a bar 
rel cost ? 

68 = V; thenJ^X-iV = m=$2^. ■^■ 
B. At j of a dollar per yard, what cost 7^ yards ? 

Am. $6^. 

10. At $ 21 per yard, what cost 6f yards > Atw. $ 14§J. 

11. What is the continued product of 3, ^, f of j, 2^, and 

iiof^ofi? . Ans. m- 

IT 64> 7^ Rule for the midtiplicaium of Jractiona may 
turn be presented at one view : — 

I. To mtdtipbf a fraction by a wftole luanheT, or a ichole 
ittmber by a fraction, — Divide the d^tomiTtator by the whole 
number, when it can be done without a remainder ; other- 
wise, multiply the numerator by it, and under the produci 
write the denominator, which may then be reduced to a 
whole or mixed number. 

II. To multiply a mixed maaber by a whole mmber, — Multi- 
ply the fraction and integers, separaielx), and add their pro- 
ducts together. 

III. To mullipb/ one fraction by (ino(Aer,-r-MuItiply together 
the numerators for a new numerator, and the deiumanators for 
a new denominator. 

JVoIe. If either or both are mixed numbers, they may first 
be reduced to improper fractions. 

EXAHPIiES FOR PRACTICE. 

1. At $ J per yard, what cost 4 yards of cloth ? 6 

♦ds. ? 6 yds. ? . 8 yds. ? 20 yds. ? 

Ata. to the last, $15. 

2. Multiply 148 by i. by 4. by ^ by ^ 

Last product, 44^. 
3 If 2-^ tons of hay keep 1 horse through the winter, 
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how much will it tfdie to keep 3 horses the same lime ? . 

1 horses ? 13 horses ? Aiu. to last, 37^ tons, ' 

4. What will 8^ barrels of V;ider come to, at $ 3 per 

5. At $ 143 per cwt, what will be the cost of 147 cwt, ? 

6. A owned ^ of a ticket ; B owned A of the same ; the 
ticket was so lucky as to draw aprize of $ IDOO j what was 
each one*s share of the money? 

7. Multiply i of § by jj of ^ Prodttd, f. 

8. Multiply Ti by 2,^. Product, 15^. 

9. Multiply I by 2§. Product, 2^. 

10. Multiply J of 6 by f. Product, 1. 

1 1 . Multiply J of 2 by i of 4. Product, 3. 

12. Multiply continually together f of 8, } of 7, J of 9 
and f of 10. Product, 20. 

13. Multiply 1000000 by J. Product, 555555J. 

, To dinde a whole TOistber by a fraction. 

IT 65. We have already shown (TT 49) how to divide a 
fractioii by a whole number ; we now proceed to show how 
to divide a whole number by a fraction. 

1. A man divided $9 among some poor people, giving 
them j- of a dollar each ; how many were the persons who 
received the money f 9 -{- ^f := how many ? 

1 dollar is ^ and 9 dollars is 9 times as many, that is, ^ ; 
then j is contained in -^ as many times as 3 is contained 
in 36. Am. 12 persons. 

That is, — Multiply the dividend by the dmominalor of the 
dimding fraction, (thereby reducing the dividend to parts of 
the same magnitude as the divisor,) and dioide the product 
by Ihe numerator, 

2. How many times is f contained in Af 8 -t- f ^ how 
many? 

OPERATION. 

8 Dividend. 
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Quotient, 13^ times, the Answer. 
■ To multiply by a fraction, we have seen, (H 52,) implies 
two operations — a division and a nwltiplication; so, also, to 
divide by a fraction implies two operations — a maltipUeation 
tetd a dimsioH. 
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TT 59. Division is the reverse of multiplic^on. 



To midtiply by a fractioD, 
whether the multiplicand He 
a whole number or a fraction, 
as has been already shown, 
(IT 52,) we divide by the de- 
lominator of the multiplying 
fraction, and multiply ihe qu((- 
lient by the numerator. ' 

Note, la either case, it is matter of indifference, as it 
respects the result, which of these operations precedes the 
other; but in prac(ice it will frequently be more convenient, 
that the multiplication precede the division. 



To £vide by a fraction, 
whether the divideid be a 
whole number or a fraction, 

we multiply by the denomina- 
tor of the dividing fraction, 
and dieide the prodwt by the 
numerator. 



12 multiplied by J, the pro- 
duct is 9. 

In multiplication, ihe mnl- 
tiplier being less than unity, 
or 1, will require the product 
to be leas than the multipli- 
cand, {IT 52,) to which it is 
only equal when the multi- 
plier b 1, and greater when 
the multiplier is more than 1. 



12 divided by f, the quo- 
tient is 16. 

In division, the divisor be- 
ing less than unity, or 1, will 
be contained a greater manber 
o/ttflu*; consequently will re- 
quire the quotient to be great- 
er than the dividend, to which 
it will be equal when the di- 
visor is 1, and leas when the 
divisor b toore than 1. 



EXAMPLES FOR PRACTICE. 

1. How many times is ^ contained in 7 ? 7 -i- ^ = how 
many? 

2. How many times can I draw ^ of a gallon of wine out 
of a cask containing 26 gallons ? 

3. Divide 3 by ?. 6 by %. 10 by ?. 

4. If a man drink -^ of a quart of rum a day, how long 
will 3 gallons last him ? 

5. if 2J bushels of oats sow an acre, how many acres will 
22 bushels sow ? 22 h- 2^ = how many times P 

Note. B.educe the mixed number to an improper frac- 
tion, 2^r=J^ Alts. 8 acres. 

6. At $4f a yard, how many yards of cloth may be 
bought for $ 37 } Ans. 8^ yards. 

7. How many times is ^ contained in S4 ? 

Am. 90| times. 
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8. How many times is -^ contained in 6 ? 

Am. { of 1 time. 

9. How many times is 8^ contained in 53 ? 

A Aiu. 6f f times. 

10. At f of a dollar for building 1 rod of stone wall, faow 
many rods may be built for $ &7 ^ 87 -^ | = how many 
Hmes? 

To divide one frtu^icm by ontAher. 

IT 57. 1. At f of a dollar per bushel, how mach rye may . 
be bought for f of a dollar i § is contained in f bow many 

Had the rye been 2 uWe dollars per bushel, instead of J 
of a dollar, it is evident, that f of a dollar must have been 
divided by 2, and the quotient would have been -^ ; but the 
divisor is 3da, and 3ds will be contained 3 times where a 
like number of whole ones are contained 1 time; conse-'' 
quenlly the quotient -^ is 3 times too tmail, and must there- 
fore, in order to give the true answer, be multiplied by 3, 
that is, by the denominator of the divisor ; 3 times ^ = 
-^, bushel, Am. 

The process is tbatakeady described, IT 55 and IT 56. If 
carefully considered, it will be perceived, that the numerator 
of the divisor is multiplied into the denominator of the divi- 
dend, and the denominator of the divisor into the namerator 
of the dividend ; wherefore, in practice, it will be more con- 
venient to t'ncert the dtvuor; uius, § inverted becomes §; 
then tnulliplg logelher the tmo upper termifor a numerator, and 
the two lower termifor a denominator, as in the multiplication 
of one fraction by another. Thus, in the above example, 
3X3_ J 
2X5—11 

EXAMPLES FOB PBACTICE. 

2. At ^ of a dollar per bushel for apples, how many bush- 
els may be bought for { of a dollar? How many times is j 
contained in |^ ^ '. Ans. 3^ bushels. 

3. If I- of a yard of cloth cost { of a dollar, what is that 
per yard ? It vrill be recollected, (IT 24,) that when the coal 
of any quantity is given to find the price of a unit, we ditide 
the cost by the qwtntity. Thus, ^ (the cost) divided by { 
(the quantity) will give the price of 1 yard. 

Alls. $^ of a dollar per vard. 



a before. 
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Proof. If the ivorkbe right, (IT 16, "Proof,"') the pro- 
duct of ihe quotient iuto the divisor will be equpj to the 
dividend ; thus, f| X i = f . This, it will b« perceived, 
is multiplying the price of one yard (^^) by the quantity (J) 
to find the cost (^;] and is, in fact, reversing the question, 
thus, If the price of I yard be$( ofadollur, wbatwiU'Jof a 
yard cost? Am. ^ of a dollar. 

Note. Let the pupil be required to reverse and prove the 
succeeding examples in the same manner. 

4. How many bushels of apples, at ^ of a dpllar per 
bushel, may be bought for ^ of a dollar? An». 4$ bushels. 

5. If 4f pounds of butter serve a family i week, how 
many weeks will 36| pounds serve them ? 

The mixed numbers, it will be recollected, may be re- 
duced to improper fractions. Am. Sjgf weeks. 

6. DivideJbyJ. Qiwf.l. Dividejbyi. Quol. 2. 

7. Divide I by ^. Quot.S. Divide § by -^. Quot-U- 

8. Divide 2J by 1^. Divide 10^ by 2^. 

Qttot. IJ. Quot. 4i^ 

9. How many times, is i^ contEuned iu f ? Ans. 4 times. 

10. How many times is ^ cootained in 4{ ? 

^ni. Uptimes. 

11. Divide i of f by J of f Qiwt. 4. 



I. To dittide a fiactim bu a whole number, — Divide the 
nwnero/or.by the whole numoer, when it can be done with- 
out a remainder, and under Ihe quotient write the denomi- 
nator ; otherwise, jnulUply the denominotorbyit, and over the 
product write the numerator, 

II. To ditAde a whole member by a jraction^ — Mtdliply the 
dividend by the dettomitiaiOT of the fraction, and divide the 
product by the maaerator. 

III. To divide one fraction by another, — Invert the rfiowor, 
and multiply together the two upper terms for a numerator, ' 
and the two lower terms for a denominator. 

Note. If either or both are mixed numbers, they may be 
redaced to improper fractions. 
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EXAAIPLBS FOR PRACTICE. 

!. If 7 lb. of sugar cost -fi^ of a dollar, what is it per 
pouml i ^fij -i-7 = how much ? f of -^ is how much ? 

2. At $ ^ for f of a barrel of cider, what is that per bai^ 
rel? 

3. IT 4 poimda of tobacco cost £ of a dollar, whtU does 1 
pound cost? 

4. If ^ of a Taid coat $ 4, what b the price per yard ? 
6. If 14f yards cost $ 79, what is the price per yard } 

■Ji r«--, //<!-■ - Ant. 5^ 

6. At 31} dollara for 10} barrels of cider, what is that . 
, per barrel f :! ' ' Ant. $ 3. 

7. How many times is f coDtained in 746 ? Am, 1989^ 

8. Divide } off by f Divide' J by f of f 

QmU |. QwX. 3'li. 

9. Divide i of t by t of J. Quot. Jf . 

10. Divide ^ of 4 by -fg. Qaol. 3. 

11. Divide 4| by f of 4. Quof. 2Ja. 

12. Divide f of 4 by 4|. Quot. Jf. 



ADDITION AND SUBTRACTION OF FRACTIONS. 

IT S9> 1- A boy gave to one of bis companions f of an 
orange, to another |, to another ^} what part of an orange 
did he give to all? i + t + i = bow much ? Ant. J. 

2. A cow cODBumes, in 1 month, ^ of a ton of hay; a 
horse, in the same time, coasumea ^ of a ton ; and a pair 
of oxen, ■^•, how much do they all consume ? how much 

more does me horse consume than the cow ? the onen 

than the horse ? A + ■^ + A — ^^^ taneh > A '— A = 
how much ? A — A — '"'^ much ? 

3. i + } -f- ^ = how-much ? J — ^ = howmuch? 

^ 4. A-j-A + A + H + :^ = bowmuch? H — A- 
how much ? 

6. A boy, having ^ of an apple, gave ^ of it to his sister; 
what part of the apple bad he left ? ^ — ^=:howmBch? 
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When the denominatoTs of two or more fractions are olite, 
(as in the foregoing examples,) they are said to have a eomtnon 
denominator. The parts are then in the same' denomina- 
tion, and, consequently, of the same magnitude or value. It 
is evident, therefore, that they may he added or guhtracted, 
by adding or subtracting their mimaratf^i, that is, the num- 
ber of their parts, care being taken to ^rite under the re^ 
suit their proper denominator. Thus, ^ -(~ ^ = if > f — } 

=*• 

6. A boy, having an orange, gave J of it to his sister, and 
i of it to hia brother; what part of the orange did he give 

4Uis and Sths, being parts of tUffereni magnitudeB, or value, 
cannot he added together. We must therefore first reduce 
them to paits of the aome magnitude, that is, to a contoum de- 
nominator. £ are 3 parts. If each of these parts be divided 
into 2 equal parts, tnat is, if we multiply both terms of the 
fraction J'by 2, (nf 46,) it will be changed to f ; then f and 
J are 5. Aia. } of an orange. 

1. A man had f of a hogshead of molasses in one cask, 
and ^ of a hogshead in another; how much more in one 
cask than in the other? 

Here, 3ds cannot be so divided as to become Stbs, noi 
can Sths be so divided as to become 3ds; but if the 3ds ba 
each divided into 6 equal parts, and the Sths each into 3 
equal parts, they will all become 15ths. The -J will become 
^, and the g will ^ecome -^ ; then, -^ taken from -fg leaves 

IT 90. From the very process of dividing each of the 
parts, that is, of increasing the denominators by multiplying 
tltem, it follows, that each denominator must be a.factw of 
the cotianon denominator ; now, multiplying all the denomina- 
tors together will evidently produce such a number. 

Hence, To reduce Jraclions of different denominators to 
equiealejit fractions, having a comtaon denominator, — Rule : 

, Multiply together all the denominators for a common denomi- 
nator, and, as by this process each denominator is multiplied 
by all the others, bo, to retain the value of each fraction, 
multiply each numerator by all the denominators, except its 
own, for a new numerator, and under it write the common 

— «< ''jiomin8tor. < ^1 
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exampi.es for practice. 

1. Reduce §, } and f to fracdous of equal value, having a 
common denominator. 

3 X 4 X S = 60, the common denonunator. 
2X4x5^; 40, the new nunaeralor for tlie first fraction. 
3X3X5:^ 46, the new numerator for the second fraction. 
3 X 4 X 4 :^ 48, the new numerator for the third fraction. 

The new fractions, therefore, are Jg, |{[, and |^. By an 
inspection of the operaUon, the pupil will perceive, that the 
numerator and denominator of each fraction have been mul- 
, tiplied by the same numbers; consequently, (U 46,) that 
their value has not been altered. 

2. Reduce ^ §, £ and ^ to equivalent fractions, having a 
common denominator. Ans. ^g, ^, J^j, ^, 

3. Reduce to equivalent fractions of a common denomi- 
nator, and add together, ^, -g, and ^ 

^^■U + B + U = ii = iU7 ^o^- 

4. Add together £ and f . Amoanl, m. 

5. Whatiathe amount of i + J + + + f? 

in». m = l^Mr- 

6. Wbat are the fractions of a common denominator 
equivalent to * and f ? Ans. ^ and f^, or -^ and f§. 

We have already seen, {IT 59, ex. 7,) that the common 
denominator may be am/ number, of which each given de- 
nominator is a factor, that is, any number which may be di- 
vided by each of them without a remainder. Such a number 
is called a common mtdtipte of all Its common divisors, and 
the least number that will do this is called thetr least com- 
mon multiple ; therefore, the leasl common denomnalor of any 
fractions is the least common multiple of alt their denominatofa. 
¥houf.h the rule already given will always find a common 
multiple of the given denominators, yet it wi!l not altfays 
find their least common multiple. In the last example, 24 
is evidently a common multiple of 4 aud 6, for it will exactly 
measure both of them; but 12 will do the same, and asl2is 
the least number that will do this, it is the kasl common 
multiple of 4 and 6. It will therefore be convenient to have 
a rule for finding this least common multiple. Let the num- 
bers be 4 and 6. 

It is evident, that one number is a multiple of another, 
when the former coQtaibs all the factors of the latt|r. The 
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factors of 4 are 2 and 2, (2 X 2 — 4.) The factors of 6 
are 2 and 3, {2 x 3 = 6.J Consequently, 2 X 2 X 3 :: 12 
' contains the factors of 4, t&at is, 2 X 2 j and also contaiiiJ the 
factors of 6, that is, 2X3. 12, then, is a common multiple 
of 4 and 6, and it is the iptw( coaimon nii.lii;i!e, because it 
does not contain any factor., except tbose which make up 
the numbers 4 and 6 ; nor either of those repeated more 
than is necessary to produce 4 and 6. Hencd it follows, 
that when any two numbers have a factor common to both, 
it may be once omitted ; thus, 2 is a factor common both to 
4 and 6, and is consequently once omitted. 

IT 61. On this principle is founded the Rule fur finding 
the least commtm mwHple of two or more nambera. Write 
do%vn the numbers in a tine, and divide them by any number 
that will measure two or more of them ; and write the quo- 
tients and undivided numbers in a line beneath. Divide this 
line as before, end so on, until there ate no two numbers 
that can be measured by the same divisor j then the conti- 
nual product of all the divisors and numbers in the last line 
viili be the least common multiple required. 

Lft us apply the rule to find the least common multiple 
of 4 and 6. 

4 and 6 may both he measured by 2 ; the 
^) * • ^ quotientsare2and3.. There is no number great- 
2 3 erthanl, which will measure 2 and 3. There- 
fore, 2 X 2 X 3 :^ 12 is the least common mul- 
tiple of 4 and 6. 

If the pupil examine the process, he will see that the di- 
vi>^or 2 is a factor common to 4 and 6, and that dividing; 4 
by this factor gives for a quotient its other factor, 2. In the 
same manner, dividing 6 gives its other factor, 3. Therefore 
the divisor and quotients make up all the factors of the two 
numbers, which, multiplied together, must give the com- 
mon multiple. 

1. Reduce }, i, $ and ^ to equivalent fractions of the 
least common denominator. 

OPEit.\TlON. Then, 2x3X2=: 12,least common 

2)4.2.3.6 denominator. It is evident we need 
3 ) 2 . 1.8.3 "ot multiply by the Is, as this would 

^^ — 7 — J — J" not alter the result. 

, t.„ogk 
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To find the new niimeratore, that is, how many 12lh» 
fiacb fraction is, we may take j, ^, g and ^ of 12. Thus : 

4 of 12 = 6 / NewBumerators, which, I Y = I 
lot 12 — 8 t ^"*'^" °'''^^ ^^^ '^°'"- < X — I 
* 1 dion deDominators, (rive i is ~~ i 

iofl2 = 2) (A = i 

-^- A.-A. Aftnd-i^j. 

8. Reduce J, J, and | to fractions having the least com- 
mon denominator, and add them toother. 

^w- if + A + iJ^ii-lH. amount' 

9. Reduce ^ and ^ to fractions of the least common de- 
nominator, and subtract one from the other. 

Arts. -^ — -^ ^-jJj^, difference. 

10. What is the least number that 3, 6, 8 and 10 will 
measure? Ana. 120. 

11. There are 3 pieces of cloth, one containing 7J yards, 
another I3| yards, and the other 15J yards; how manjr 
yards in the 3 pieces. 

Before adding, reduce the fractional parts to their leasl 
common denominator; this being done, we shall have, 

Adding together all the 24ths, viz. 18 + 20 
^r— 7^ ^ +21, we obtain 59, that is, f| = 24J. 
13it=13gj \ yfg write down the fraction ^^ under the 
I5J — 15f^ ) other fractions, and reserve the 2 integers 
Am 3744 *" ^^ carried to the amount of the other 

**■ integers, making in the whole 37J^, Ans. 

12. There was a piece of cloth containing 34§ yards, 
from which were taken 12^ yards ; how much was there 
left > 

We cannot take 16 twenty-fourths , 
64i — d4jft- (^j^ f^j„ 9 twenty-fourths, {^ ;) we 

12f — 1^2JJ must, therefore, borrow 1 integer, ^ 24 

Ans.luiyd». twenty-fourths, (^,) which, with ^ 

"* " makes g^; we can now take j| from 

^2, and there will remain ^ ; but, as we borrowed, so also 
we must carry 1 to the 12, which makes it 13, and 13 from 
34 leaves 21. Ana. 21Jf. 

13. What is the amount of J of } of a yard, $ of a yaxd 
and ^ of 2 yards I 

Note. The compound fraction may be reduced to a $m- 
ple fraction; thus, ^of J = |; andiof 2 = |; then, f + 
J + i = -lift r=l-^ yds., Aia. , l.,ooyk' 
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IT 99. From the foregoing Examples we derive the fol- 
lowiog BuLE : — To add or subtract fractwia, add or subtract 
their numeralors, when they have a common denomiuetor , 
otherwise, they jnuat first be reduced (a a common denomi- 
nator. 

Note. Compound fractions must be reduced to simple 
fractions before adding or subtractiDg. 

EXAHPX^ES FOK PRACTICE!. 

1. What is the amonnt of ^, 4% and 12 ? Aiu. 17J|. 

2. A man bought a ticket, and sold ^ of ^ of it ; what part 
of the ticket had he left ? Ans. f, 

3. Add together i, f, J, A. i ""^l H- 4'»«»«, 228- 

4. What tf the difference between 14^ and 163^^ 

Ans. li%. 

5. From H take J. Remainder, |. 

6. From 3 take i- Jiem. 2%. 

7. From 147^ take 484. Am'.98f. 

8. From i of -^ take i of ^. Rem. ^/o, 

9. Add together 112^, 3!1J, and lOOOJ. 

10. Add together 14, 11, 4f, ^ and i. 

1 1. From J take ^ From f take J. 

12. What is the difference between ^ and ^? f and j-? 
f and f f ^ and ^ ^ i and | ? f and j f 

13. How much is 1— J? I— ^? 1 — %? 1— t' 
2 — §? 2 — ^? 2J— t? H — A? 1000 — tV? 



REDUCTION OF FRACTIONS. 

U03. We have seen, (TT 33,) thatintegersof onedenomi 
nation may be reduced to integers of another dcnominatiou. 
It is evident, that fractions of one denomination, after the 
same manner, and by the same rules, may be reduced to 
fractUms of another denomination ; that is, Jraclions, like 
integers, may be brought into lower denominations by mut- 
tiplicatim, and into higher denominations by dtmaiott. 



KEDPCTIOW or FHACTIONS. 



(Rule. See K 34.) 

1. Reduce ^^ of a pouod 
to pence, or the fraction of a 
penny. 

Note. Let it be recollect- 
ed, that a fraction is multiplied 
either by dividing its denomi- 
nator, or by vadtiplying its nu- 
tnerator. 

5iff£ X 20 = -iV8.xl2 
= fd. Aw. 

Or thus; i^of^of-i^ = 
p./) — f of a penny, Ans. 

J Reduce yj^ of a pound 
to the fraction of a farthing. 

U = ^fyd.X4 = ^^, 

H- 

Or thus: 
iVani. 1 , 

20$. in 1 £. 
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To rerfuce lower into higher 
denotninationi. 

(Rule. See IT 34.) 
2. Reduce ^ of a penny to 
the fraction of a pound. 

Note. Division is perform- 
ed either by dioiding the nu- 
merator, or by tn«ltipb/ing the 



4 q. in 1 d. 
960 

Then, -fiffir=Jq- Aw. 
5. Reduce sV^ofaguinea 
to the fraction of a penny. 

7. Reduce ^ of a guinea to 
the fraction of a pound. 
Consult IT 34, ex. 11. 
9. Reducejofamoidon 
36 s. to tlie fraction of aguii 

11. Reduce ^ of a pound, 
Troy, to the fraction of 
ouuce. 



f d. -^ 12 = As.-!-20 = 
-ri^£. Ans. 

Or thus : ^ot -^ot ^ = 



4. Reduce j of a farthing 
to the fraction of a pound. 

Or thus: 
Denora. 4 

4 q. in 1 d. 

16 

12 d. in 1 a. 



6. Reduce f of a penny to 

the fraction of a guinea. 

8. Reduce f of a pound to 
the fraction of a guinea. 

10. Reduce f| of a f^uinea 
to the fraction of a nioidore. 

12, Reduce J of an ounce 
to the fraction of a pound 
Troy. 
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13. Reduce fyoi ti pound, 

avoirdupois, to the fraction of 

15. A man has ji^ of a 
hogshead of wine; what part 
is that of a pint f 

17. A cucumber grew to the 
leugthof T^^ofamile; what 
part is that of a foot ? 

19. Reduce f of i of a 
pound to the fraction of a ahil- 
ling. 

21. Reduce ^ of ^ of 3 
pounds to the ■ fraction of a 
penny. 



IT 94. It will frequently be 
required to find the value of a 
fraction, that is, to reduce a 
fraction to integers of less de- 
RominattoM. 

1. What is the value of f 
of a pound? In other words, 
Reduce ^ of a pound to shil- 
lings and pence. 

^ofapoundis*^^ 13^ shil- 
lings ; it is evident from ^ of 
a shilling may be obtained 
some pence; -^ of a shilling is 
-^ ^.4 d. That is,— Mi/tip/y 
the numerator by that number 
which will reduce it to the next 
less denominatiort, and divide 
the product by tlw denotmnntor; 
if there be a Toaainder, multiply 
mtd dinide as before, and so on ; 
the several ijuolienls, placed one 
after another, in their order, 
wili be the answer. 



14. Reduce f of an ounce 
to the fraction of a pound 
avoirdupois. 

16. A man has -^ of a pint 
of wine; what part is that of 

hogshead ? 

18. A cucumber grew to 
the length of 1 foot 4 inches 

:-{f = 1 ofafoot; whatpart 

diat of a mile ? 

20. ^ of a shilling is g of 
what fraction of a pound ? 

22. -^ of a penny is ^ of 
what fraction of 3 pounds ? 
Jj^ of a penny is -(^ of what 
part of 3 pounds ? ^ of a 
penny is ^ of -^ of how many 
pounds } 

It will frequently be re- 
quired to reduce integers t* , 
the fraction of a greater de- 
nomination. 

2. Reduce 13 s. 4 d. to the 
fraction of a pound. 

4 d. is 160 pence j 
e 240 pence in a 
pound; therefore, 13 s. 4 d. is 
^ = ^ of a pound. That 
is, — Reduce the t^ren »ti»t or i 

^KOntiti/ to the least denomina- 
lion mentioned in it, for a nu- | 

merator ; thai reduce Qn inle- 
of that greater denotnina- 
(lo a fraefion of which il 
squired to reduce the giv- 
sum or quantity) to tht 
edaiominatimijfor adenomi- 
nator, and (hey will form the 
fractioa retjuirtd. 
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EXAMPLES FOR PRACTICE. 
3. What is the value of J 
of a shilling ? 

OPERATION. 
Nvmer. 3 
I? 
Denom. 8)36 (4 A. 2 q. Ans. 



16(2 q. 
16 

Ti. What is the raiue of ^ 
jif apound Troy? 

7. What is the value of j 
of a pound avoirdupois ! 



9. ^ of a month ia how ma- 
ny days, hours, and minutes ? 

11. Reduce^ of a mile to 
its proper quantity. 

13. Reduce^ of an acre 
to its proper quantity. 

15. What is the value of 
fj^ of a dollar in shillings, 
pence, &c. ? 

17. What is the value of ^ 
of a yard .' 

19. What is the value of ^ 
of a ton i> 



EXAMPLES FOR PRACTICE. 
4. Reduce 4 d. 2 q. to the 
fraction of a shilling. 

OPERATION. 

4 d. 2 q. 1 B. 



18 JVuNKT. 



48 Denom. 

if = M-"- 



6. Reduce 7 oz. 4 pwt to 
the fraction of a pound Troy. 

8. Reduce 8 oz. 14f dr. to 
the fraction of a pound avoir- 
dupois. 

Note, Both the numerator 
^d the denominator must be 
reduced to Btbs of a dr. 

10. 3 weeks, 1 d. 9 h. 36 m. 
is what fraction of a month .' 

12. Reduce 4 fur. 125 yds. 
2 n. 1 in. 2i har. to the frac- 
tion of a mile. 

14. Reduce 1 rood 30 poles 

the fraction of an acre. 

16. Reduce 5 s. 7^ d. to 
the fraction of a dollar. 

18. Reduce 2 it. 8 in. 1| b. 

to the fraction of a yard. 

20. Reduce 4 cwt 2 qr. 12 
Ih. 14 oz. 12^ dr. to the frac- 
tion of a ton. 

JVote. Let the pupil be required to reverse and prove the 
following examples : 
^ 21. What is the value of .^ of a guinea? '-■">'yl'- 
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22. Reduce 3 roads ITj- polea to the fraction or an tkcre. 

23. A man bought 27 gal. 3 qts. I pt. of molasstis; what 
part iti that of a hogshead ? 

24. A man purchased -^^ of 7 cwt. of sugar; how much 
sugar did he purchase .' 

25. 13 h. 42 in. 51J s. is what part or fraction of a day ? 



SD7FZ£MBMT TO FBAOnom. 

QUESTIONS. 

1. What are fiaclions ? 2. Whence is it that the parts 
into which anj' thing or any numher may be divided, take 
their name ? 3. How are fractions represetUed by figures ! 
4, What is the number above the line called ? — Why is it 
so called ? 5. What is the number behno the line called ? 
— Why is it so called .' — Wbat does it show t 6. Whjtt is 
it which determines the tnaffttitude of the pwts? — Why? 

. 7. What is a simple or proper fraction ? an hnproper 

fraction .' a mixed number? 8. How is an improper 

fraction reduced to a whole or mixed number ? 9. How is 

a mixed number reduced to an improper fraction ? * 

whole number? 10. What is understood by the lerms of tin 
fraction? II. How is a fraction reduced to its most simple 
or lowest terms ? 12. What is understood by a common di- 
visor? by tbe greatest common divisor ? 13. How is 

it fouod ? 14. How many ways are there to multiply a frac- 
tion by a whole number? 15. How does it appear, that di- 
viding the denominator multiplies the fraction ? 16. How is a 
mired number multiplied? 17. What is implied in multi- 
plying by a fraction ? 18. Of how many operalions doe» it 
consist? — What are they? 19. When the multiplier is /««« 
than a unit, what is the product compared with tbe multi- 
plicand? 20. How do you multiply a whole number by 
a fraction? 21. How do you multiply one fraction by ano- 
ther? 22. How do you muUiply a mixed number by a 
mised number ? 23. How does it appear, that in multiply- 
ing both terms of the fraction by tbe same number the vclue 
of ijie fraction is not altered ? 24. How many w»ys are 
there to divide a fraction by a whole number? — Wliat are 
they ? 25. How does it appear that a fraction w dicided by 
timltiplying its deiwrnimtirr ? 26. How does dividing by a 
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fntction differ from midtiplifing by a fracdon? 2T. When 

the dinisOT is less than a unit, what is the quotient compared 
with the dividend? 28. What is understood by a conunon 
denominator ? ~-~ the least common denominator? 29, 
How does it appear, that each yinen denominator must be a 
factor of the caramon denominator? 30. How is the com- 
mon denominator to two or more fractions found? 31. 

What is understood bj a tmUliple ? by a comnum vattti- 

ple 1 by the least common multiple ? — What is the pro- 
cess of finding it? 32. How are fractions added and, sub- 
tracted ? 33. How is a fraction of a greater denomination 

reduced to one of a less? of a less to a greater ? 34. 

How are fractions of a greater denomination reduced to in- 
tegers of a less ? integers of a less denomination to the 

fraction of a greater ? 



EXERCISES. 

1. What is the amount of fandg.' \.i Jand$? 

. of 12J, 3§ and 4J ? Asm. to the last, 20^ 

2. To^ofapound add J of a shilling. Amount, IS^s. 
Note. First reduce both to the same denomination. 

3. 4 of ^ day added to J of an hour make how many 
hours ?'' ' • '• ■ ■ ■ what part of a day ? Ana. to the last^ |g d. 

4. Add ^ lb. Troy to -^ of an oz. 

Ammmt, 6 oz. 11 pwt. 16 gr. 

5. Howmuch is i less ^4,^-1^ -ft-A^^ 14^ 

Am. tq the Uai, ^. 

6. From J shilKng take J of a penny. Rem. 6^ d. 
1. From \ of an ounce take ^ of a pwt 

Rem. II pwt SigTS. 

8. From 4 days T^ hours take 1 d. 9-^ h. 

Rem. 2 d. 22 h.20m. 

9. At $ f per yard, what costs { of a yard of cloth ? 

TT 96> The price of unity, or 1, being given, to find the 
loit of any quantity, either less or more than unity, muli:ply 
the price 6y the qaaniity. On the other hand, the rosl of anj 
quantity, either less or more than unity, being giien, to find 
Ihe price of unity, or 1, ditiide the cost by the ^wti'l'uy. 
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1. If^H'li- ofsagar cost tV of a stilling, what will jj of 
a p«und cost ?* 

This example will require two operationa ; first, as above, 
to find the price of 1 lb, ; secondly, having found the pripe 
of 1 lb., to find the cost of ^j'of a pound. J^e. ~ }i (|| 
of -^ s. IT S7) — -^ 8. the price of 1 lb. Then, -^^ s. X 
H (H of T^B^ S- ■^53) = ^JS S. = 4 d. 3HH q., the 

Or we may reason thus : first to find the price of 1 lb. : 
^ lb. costs -^ s. If we knew what i^ Ih. would coEt, 
we might repeat this 13 times, and the result would be the 
price of I lb. ^ is 11 parts. If -f| lb. costs /; s., it is evi- 
dent ^ lb. will cost iV of A — As s-j ^""J iS i!"- will cost 
13 times as much, that is, -^ b. = the price of I lb. Then, 
H of -^ s. = ?4H a., the cost of jf of a pound. ^8^ J s. 
= 4 d. 3^g|^ q., as before. This process b called aolmng , 
the queatiott by analysis. 

After the same manner let the pupil solve the following 
questions : 

2. If 7 lb. of sugar cost 9 of a dollar, what is that a 
pound ' f of 3 = how roach .' What is it for 4 lb. ? ^ 
oil=i how much f What for 12 pounds f y of J = how 
much ? Am. to the last, $ IJ 

3. If 6 j yds. of cloth cost $ 3, what cost 9^ yards ? 

Ans. ${|'369. 

4. If 2 oz. of silver cost $ 2'24, what costs J oz. ? 

Am. $<S4. 

5. If ^ oz. costs $-(1^, what costs 1 oz. ? Ana. $1'283. 

6. If ^ lb. less by i costs 13^ d., what costs 14 lb. less by 
i of 2 lb. ? Ans. 4£ . 9 s. 9^ d. 

7. If i yd. cost $ I, what will 40J yds. cost ? " 

Ana. $59'062+. 

8. If ^ of a ship costs $251, whatis A of her worth' 

iiw. $53'785+. 

9. At SldE. per cwt, what will 9^ lb. cost? 

Ata. 6 s. 3Jfe d. 

10. A merchant, owning ^ of a vessel, sold if of his share 
for $ 957 ; what was the vessel worth .' Am. $ 1791'37o. 

11. If J yds. cost|£., what will ^ of an ell Eng. cost? 

Atw. 17 8. 1 d. 26 q. 

• This anrt ihe following are eiampiss usially referred U Ihe rule Pi-muiiat, 
oiRuUofThne. See1I95«.35. T .OO';™ 
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12. A merchant bought a number of bales of velvet, each 
contaiuing 139j^ yards, at the rate of $ 7 for 5 yards, and 
sold them out at the rate of $ 11 for 7 yards, and gained 
$200 by the bargaio ; how many bales ivere there ? 

First And for what he sold 5 yards ; then what he gained 
on 5 yards — what he gained on 1 yard. Then, as mauv times 
as the sum gained on 1 yd. is contained in $ 200, so many 
yards there must have been. Having found the number of 
yards, reduce them to bales. Ana. 9 bales. 

13. If a staff, 5^ h. in length, cast a shadow of 6 feet, how 
high is that steeple whose shadow measures 153 feet ? 

Ant. 144 J feet' 

14. Tf 16 men finish a piece of ^vork in 28^ days, how 
long will it take 13 men to do the same work t 

First Had how long it would take 1 m^n to do it ; then 13 
men will do it tn ^ of that time. Am. 37J days. 

15. How many pieces of merchandise, at 201- s. apiece, 
wust be given for240 pieces, at 12Js, apiece? Aim. 149-iW-. 

16. How many yards of hocking that is Ij- yd. wide will 
be sofficieut to Hue 20 yds. of camlet that is * of a yard 
wide? 

First find the contents of the camlet in square measure ; 
then it will be easy to find how many yards in length of 
hocking that is 1^ yd. wide it will take to make the same 
quantity. Atis. 12 yards of camlet. 

17. if H yd. in breadth require 20^ yds. in lengfh to 
make a cloak, what in length that is ^ yd. wide will be re- 
quired to make the same^ Aiut. 34^ yds. 

18. If 7 horses consume 2J tons of hay in 6 weeks, how 
many tons will 12 horses consume in 8 weeks ? 

If we knew how much 1 horse consumed in 1 week, it 
would be easy to find how much 12 horses would consume 
iji 8 wef ks. 

2J = -V- tons. If 7 horses consume -^ tons in 6 weeks, 
1 horse will consume -^ of -^ ^ ^ of a ton in 6 weeks ; and 
if a horse consume ^^ of a ton in 6 weeks, he will consume 
^ of Ji- = -iVj of '^ 'on i" ' week. 12 horses will consume 
12 times -^ = ^| in 1 week, and in 8 weeks they will 
consume 8 times -J-^-f ^ -^ ^ 6f tons, Ans. 

19. A man witli his family, which in all were 5 persons, 
did usually drink Tf- gallons of cider in 1 week; how much 
will they drink in 22^ weeks when 3 persons more are 
added to the family ? Aia. 280i gallons. 



DECIMAL FBACTIONS. 



20. Jf 9 students spend 10}j£. in 18 di.yi, how much 
will20 students gpead in 30 days? An. 39£. 18 s. 4ff d. 



DBCIKAL FRACTIONS. 

IE 66. We have seen, tbttt an indiTidual thing or number 
may be divided into any number of equal parts, and that 
these pEuts will be called halves, thirds, fourths, fifths, sixths, 
&c., according to the number of parts into which the thing 
or number may be divided ; and that each of these parts may 
be again divided into any other number of equal parts, and so 
on. Such are called comnum, or vulgar fractiona. Thfir denom- 
inators are not uniform, but vary vrith every varying division 
of a unit It is this circumstance which occasions the chief 
difficulty in the operations to be performed On tbem ; for 
when numbers are divided into different kinds or parts, they 
cannot be so easily compared. This difficulty led to the in- 
vention of decimal fractions, in which an individual thing, o.* 
number, is supposed to be divided first into ten equal parts, 
which will be tenths; and each of these parts to be again di 
vided into ten other equal parts, Which will be kiauh-e^hs, 
and each of these parts to be still further divided into ten 
other equal parts, which will be thmuandths ; and so on, 
. Such are called decimal fi-aclioru, (from the Latin word decern, 
which signifies (en,) because they increase and decrease, in a 
tenfold proportion, in the same manner as whole numbers. 

II 67. In this way of dividing a unit, it la evident, that 
the denominator to a decimal fraction Will always be 10, 
100, 1000, or 1 with a number of ciphers annexed ; conse- 
quently, the denominator to a decimal fraction need not be 
expressed, for the numerator only, written with a point he- 
fore it (') called tbe aeparatrix, is sufficient of itself ,ta ex- 
press the true value. Thus, 

■^ are written "6. 

-^ '27. 

■my '685. 

The denominator to a decimal fraction, allhough not ex- 
pressed, is always understood, and is 1 with as many ci- 
) ters annexed as there are places in the numerator. Thus, 
*a765 is a decimal consbtiog of four places ; consequently, 
1 with four ciphers annexed (10000) is its proper denomina- 
tor. Any decimal may be expressed in the fonn of a com* 
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moa fraction bj writing aoder it its proper denominator. 
Th'is, '3765 expressed in the form of a common fraction 
" ■^^■. 

WtieD whole numbers and decimals are expressed ti>- 
gedier, in the same number, it is called a mixed ntmber. 
Thus, 25<G3 is a mixed number, 25', or all the figures on the 
left hand of the decimal point, being nhole numbers, and 
'63, or cdl the figures on the right hand of the decimal point, 
being decimals. 

The names of the places to ten-mil liouths, and, generally, 
how to read or write decimal fractions, may be seen from 
die following 

TABI/E. 



w 


3d place. 


« [| 11 II II 11 II II Hundreds. 


2d place. 


w te Tens. 


Ist place. 
l8t place. 


H" <st -i a Units. , 




ooioce<»oow Tenths. 


o 


2d place. 


o w o A CO ot ei Hundredths. 


2. 


3d place. 




i 


4th place. 


o o o w Ten-Thousandths. 


.■>th place. 




6th place. 


o V MiUionths. 


7th place. 


<=> Ten-Millionths. 






iMMiil 



fr & T- g p 

f il 



.Gooijlt: 
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From the table it appears, ihai the first figure on the right 
hajid of the decimal poist signifiea so mciDy tenth parlp-of & 
unit; the second figure, so jaany hundredth parts of a unit; 
the third figure, so many ^maandth parts of a unit, &c. It 
takes 10 thnuBaodths to make 1 hundredth, 10 hundredths 
to moke 1 tenth, and 10 tenths to make 1 unit, in the same 
manner as it takes 10 units to make 1 ten, 10 tens to maka 
1 hundred, Si.c, Consequently, we may regard unity as « 
starting point, from whence whole numbers proceed, con- 
tinually increasing in a tenfold proportion towards the left 
hand, and decimals continually decreasing, in tlie same pro- 
portion, towards the right hand. But as decimals decrease 
towards the right hand, St follows of course, that they in- 
crease towards the left hand, in the same manner as whole 
numbers. 

IT 68> The value of every figure is determined by its 
place from vnils. Consequently, ciphers placed at the right 
hand of decimals do not alter their value, since every signifi- 
cant figure continues to possess the same place from unity. 
Thus, '5, '50, "SOO are all of the same value, each being 
equal to ^, or i- 

But every cipher, placed at the lefi hand of decimaJ fiac- 
liona, ditnimshea them tenfold, by removing the significant 
figures farther from unity, and consequently making each 
part ten times as small. Thus, '5, '05, '005, are of different 
value, '5 being equal to -j^, or i ; '05 being equal to -y-Stti *>f 
j^ ; and '005 being equal to -j,^ or ^. 

Decimal fractions, having different detumiruUors, are readily 
reduced to a common denomiaaloT, by annexing ciphers until 
they are equal in number of places. Thus, '5, '06, '234 may 
be reduced to '500, '060, '234, each of which has 1000 for a 
common denominator. 

V 09. Decimals are read in the same manner as whole 
numbers, giving the name of the loivest denomination, or 
right hand figure, to Ihe whole. Thus, '6853 (the lowest 
denomination, or right hand figure, being ten-thousandths) 
is read, 6S53 ten-thousandths. 

Any whole number may evidently be reduced to decimal 
parts, that Is, to tenths, hundredths, thousandths, &c. by aii- 
nexing ciphers. Thus, 25 is 250 tenths, 2500 hundredths, 
2S000 thoiuaadths, &c. Consequently, any mixed number 
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may be read together, giving it the name of the lowest de- 
nomiDatioQ or right hand figure. Thus,' 2S'63 may be read 
2563 'hundredths, and the whole may be expressed ia the 
form of a common fraction, thus, ^jV - ' 

The denominations in federal money are made to corre- 
epond to the decimal divisioiiB of a unit now described, dol- 
lars being units or whole numbers, dimes tenths, cents bun* 
dredths, and mills thousandths 'of a dollar; consequently the 
expression of any sum in dollars, cents, and mills, is simply 
the expression of a mixed number in decimal fractions. 

Forty-six and seven tenths :^46^^^46'7. 
Write the following numbers in the same manner : 

Eighteen and thirty-four hundredths. 
' Fifly-two and six hundredths. 

Kineteen and four hundred eighty-seven thousaudlhs. 

Twenty and forty- two thousandths. 
.One and five thousandths. i 

135 and 3784 ten-thousand tbs. 

9000 and 342 ten-tbousandths. 

10000 and 15 ten-thousandths. 

974 and 102 millionths. 

320 and 3 tenths, 4 hundredths and 2 thousandths. 

SOO and 5 hundred-thousandths. 

47 millionths. 

Four hundred and twenty-three thousandths. 



- ADDITION AND SUBTRACTION OF DECIMAL 
, FRACTIONS. 

' IT 70. As the value of the parts in decimal fractions in- 
creases in tile same proportion as units, tens, bundrods, &.C., 
and may be read together, in the same manner as whole 
numbers, so, it is evident that all the operations on decimal 
fractions may be performed in the same manner as on whole 
numbers. The only difficulty, if any, that can arise, must 
be in finding where to place the decimal point in the result. 
This, in addition and (subtraction, is determined by the same 
lule ; consequently, they may he exhibited together. 

1. A man bought a barrel of flour fo^ $ 8, a firkin of but- 
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ter for ,$ 3'50, 7 pounds of sagar for 83^ cents, an ounce 
of pepper«foi 6 cents ; what did be give for the whole ? 

OPERATION. 

$6' =: SOOO mills, or lOOOtbs of a dollar. 

3'50 = 3500 mills, or lOOOths. 

'836 z= 835 mills, or lOOOdis. 

■06 = eO mills, or lOOOths. 

Am. $ 12'395 = 12395 mills, or lOOOths. 

As the denominations of federal money coiTespond with 
die parta of decimal fractions, so the rules for adding and 
suhtracting decimals ure exactly the same as for the Eitqte 
operations in federal money.' (See U 28.) 
' 2. A man, owing $ 375, paid $ 17S'75 ; .how much did 
he then owe ? ^ 

OPERATION. 
$ 376' = 37500 cents, or lOOths of a dollar. 
175<75 = 17575 cents, or lOOths of a doJar. 

$189'25 zi: 19925 cents, or lOOths. 

The operation is evidently the same as in gub'raction of 
federal money. Wherefore, — In the addition and subtrac- 
tion of decimal fractions, — Rule : Write the numbers under 
each other, tenths under tenths, hnndredtba under hun- 
dredths, according to the value of their places, and point oET 
in the results as many places for decimals as are equtfl to the 
greatest number of decimal places in any of the given num- 
bers. 

X:XABIP]:.ES FOR PKACTICK. 

3. A man sold wheat at several times as follqtvs, viz. 
IS'aS bushels; 8'4 bushels; 23'051 bushels, 6 bushels, and 
*75 of a bushel; how much did he sell in the whole ? 

Arts. 61'451 bushels. 

4. What is the amount of 439, 21^, 355^^, 1-^ and 
1-A ? Ans. 808^^, or 80S'143. 

5. What is the amount of 2 tenths, 80 hundredths, 89 
thousandths, 6 thousandths, 9 tenths, and 5 thousandths ? 

.^Ittt. 3. 

6. What is the amount of three hundred twenty-nine, and 
seven tenths ; thirty-seven and one hundred sixty-two Uim^ 
■andths, and sixteen hundredths? '..oo^^k 
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T. A man, owing $4316, paid $ 376'865 ; how mucli did 
he then owe? ' Aaa. $3939433. 

8. From thirty-fire thousand take thirty-fii-e thousandths. 

Aw. 34999'965. 

9. From 5'83 tdke 4'2793.> Am. 1'5307. 

10. From 480 take 245'0075. Ana. 234'9925. 

11. What is the difference hetween I793'13 and 817* 
05693 ? ■ Am. 976'07307. 

12. From 4^5, take i-^. Remaiader, 1^, or 1*98. 
13.' What is the amount of 29^, SI^toOw-t. 9^,,^^, 

3I5rAff. 27, and 100,^? Am. 942'95T009. 



MULTIPLICATION OF DECIMAL FRACTIONS. 



Alts. 164'997 cwt. — 164997 lOOOths of a cwt. 
We may here (IT 69) consider the multiplicand so many 
thoasamUhs of a cwt., and then the product will evidently be 
thoiaandlhs, and will be reduced to a mised or whole num- 
ber by pointing off 3 figures, that is, the same number as arc 
in the multiplicand ; and as either factor may he made the 
multiplier, 80, if the decimals had been in the mulliplicT, the 
same number of places mast have been pointed off for deci- 
mals. Hence it follows, ice must always ptmtl off in the pro- . 
duct (M many places far decimals as there are decimal places in 
both factor a. 

2. Multiply '76 by '25. 

OPERATION. In this example, we have 4 de- 

'^ cimal places in both factors ; we 

^^ must therefore point off 4 places 

3Y5 for decimals in the product The 

, iKQ reason of pointing off this num- 

.^^_ ber may appear s^ll more plain, 

'1876 Product. if we coDsider the two factors as 
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common or Talgar fractions. Thus, <75 is -^j and '25 is 
fife : now, ^ X VW - VrfVA - '1875, A:a. same as be- 
lore. 

3. Multiply '12fi by '03. 

°^^f^P^^- .Here, aa the number of significant 

'03 figures in the product is not equal to 

the number of decimals in both fac- 

'00375 Prod. tore, the deficiency must be supplied 

by prefixing ciphers, that ie, placing 
them at the left hand. The correctness of the rule may ap- 
pear irom the following process: '125 is -^^f and '03 is 
t35 : noV, 1^^ X T*ff = -rMfin = '00375, the same as 
before. 

These example will be sufficient to establish the following 

RULE. 
In the mtiit^ilicatim of decimal fractums, tmdtiply tu in mhole 
mmbers, andjrom the product point off so many figures for deci' 
nuUs at there ate decimal places in Die multiplicaTid and midli- 
plier coimted together, <md, if there are not so raany figures in the 
-pTodact, svpply the deficiency by pfefixing ciphers. 

EXAMPLES FOR PRACTICE. 

4. At $ 5'47 per yarrf, what cost 8'3 yards of clolh f 

Atis. $45'40L 
8. At $ '07 per ponnd, what cost 26'S pounds of rice r* 

Ana. $ 1'855. 

6. If a barrel contain 1'75 cwt of flour, what will be lie 
weight of 63 of a barrel ? Ans. I'1025 cwt. 

7. If a melon he worth $'09, what is '7 of a melon 
worth? Arts. 6^ cents. 

8. Multiply five hundredths by seven thousandths. 

Product, '00035. 

9. What is '3 of 116 ? Aia. 34'8 

10. What is <85 of 3672? Aia. 3121'2. 

11. What is '87 of '0563 f Ant. ^020831. 

12. Multiply 572 by '6a Prodact, 331'76. 

13. Multiply eigbty^ix by four hundredths. 

Product, 3'44. 

14. Multiply '0062 by '0008. 

15. Multiply forty-seven tenths by one thonsaud eigh^- 
six hundredths. , l^oot^k 
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16. Multiply tTVO hundredths by eleven thonsanJdiB. 

17. What will be the cost of thirteen hundredths of a. ton 
of hay, at $11 a ton f 

18. IVhat will be the cost of ihree hundred serenty-five 
thousandths of a cord of wood, at $ 2 a cord ? 

19. If a man's wages be seventy-five hundredths of a dol- 
lar a day, how much will he earn in 4 weeks, Sundays ex- 
cepted ? 



DIVISION OF DECIMAL FRACTIONS. 

IT 72. Multiplication is proved, by division. We have 
seen, in multiplication, that the decimal pieces in the product 
must always be equal to the number of decimal places in the 
multiplicand and multiplier counted together. The mnlti- . 
plicand and multiplier, in proving multiplication, become the 
divisor and quotient in division. It follows of course, in di- 
vision, that Ihe number of decimal places in the dicuor and 
tmolient, cmmted logether, must always be equal to the mmber of 
aeamal places in the ditidend. This will still further appear 
from the examples and illustrations which follow: 

1. If 6 barrels of flour cost $44'718, what is that % bar- 
rel f 

By taking away the decimal point, $ 44'718 = 44718 
mills, or lOOOths, which, divided by 6, the quotient is 7453 
mills, =^ $ 7'453, the Answer. 

Or, retaining the decimal point, divide as id whole num- 
bers. 

OPERATION. As the' Jecimal places in the di- 

6 )44'7I8 yjsor ^nd quotient, counted toge- ■ 

Ans. 7'453 *''^'^> """^^ ^^ equal to the number 

of decimal places in the dividend, 
there being no decimals in the divisor, — therefore point oiT 
three figures for decimals in the qiwtient, equal to the number 
of decimals in the dividend, which brings us to the some le- 
sult as before. 

2. At $ 4'75 a barrel for cider, how many barrels may be 
bought for $31? 

Ih this example, there are decimals in the divisor, and 
none in the dividend. $4'75:=475 cents, and $31, by 
annexing two ciphers, = 3100 cents ; that is, reduce the di- 
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vidend to parts of the same denomination as the divisor. 
Then, it is pliun, as many times as 479 cents are contaiseH in 
3100 cents, so many barrels may be boughL 

475)3100(6^^ banels, the Answer; that is, 6 barrels and 

2850 . ^ of another barrel. 

' ' But the remainder, 250, instead of be- 

^ ing expressed in the form of a common 

fraction, may be reduced to lOths by annexing a cipher, 
which, in effect, is multiplying it by 10, and the division con- 
tinned, placing the decimal point after the 6, or whole ones 
already obtained, to distinguish it from the decimals which 
are to follow. The points may be withdrawn or not from 
the divisor and dividend. 

OPERATION. 

4'75)31'00(6'526 4- barrels, the Answer; that is, 6 bar- 
2850 rels and 526 thousandths of another 

— — barrel. 

^™^ By annexing a cipher to the first 

^'^ remainder, thereby reducing it to 

1250 lOths, and continuing the division, 

950 we obtain from it '5, and a still fur- 

ther remainder of 125, which, by an- 

3000 nesing another cipher, is reduced to 

285(f lOOtbs, and so on. 

"r^ The last remainder, 150, is ^^ of 

a thousandth part of a banre), which 
is of BO trifling a value, as not to merit notice. 

If now we count the decimals in the dividend, (for every 
cipher annexed to the remainder is evidently to be counted 
a decimal of the dividend,) we shall find them to be Jiee, 
which corresponds with the number of decimal places in the 
divisor and quotient counted together. 

3. Under IT 71, es. 3, it was required to multiply '125 by 
'03 ; the product was '00375. Taking this product for a 
dividend, let it be required to divide '00875 by '126. One 
operation will prove the other. Knowing that the number 
of decimal places in the quotient and divisor, counted to- 
gether, will be equal to the decimal places in the dividend, 
we may divide as in whole numbers, being careful to retun 
Ihe decimal points in their proper places. Thus, 



I.. 
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OPEEATION. The divisor, 125, in 375 gott 3 

'125)'00375('03 times, and no remainder. Wehave 

°'^ only to place the decimal point in 

QQQ the quoUent, and the work is done. 

There are five tjeeimai places in the 
dividend; cont'equently there must he five in the divisor and 
quotient CO up'.ed together; and, as there are three in the di- 
vbor, there must be two in the qnotient ; and, since we have 
but one figure in the quotient, the deficiency must be sup- 
plied by prefixing a cipher. 

The operation by vulgar fractions will bring us to the 
same result Thus, '125 is -^^ and '00375 is ^,^^5: 
now, ttWW -^ tWSt — tIB888jf = tSj — '03,- the same 
as before. 

TT 73. The foregoing examples and remarks are suffi- 
cient to establish the following 



hi the (Krinon of decimal fractiana, diinde a» in tcAoIe mm- 
bers, and from the right hand of the qtMHienlpomt off as mam/ 
Aguresfor deanuils, as the dei^mal figures in the maidaid ex- 
ceed those in the divisor, and if there are not so many figures in 
the quotient, siqtply the deficiency by prefixing ciphers. 

If at any time there is a remaindet-, or if the decimal 
figures in the divisor exceed those in the dividend, ciphers 
maybe annexed to the dividend or the remainder, and the 
quotient carried to any necessary degree of exactness; but 
the ciphers annexed must be counted so many decimtds of 
the dividend. 

EXAMPLES FOR PRACTICE. 

4. If S 472'ST5 be divided equally between 13 men, how 
much will each one receive ? Am. $ 36'375. 

5. At $ '76 per bushel, how many bushels of rye can be 
bought for $ 141 > Ans. 188 bushels. 

6. At I2| cents per lb., how many pounds of bntter may 
be bought for $ 37 ? Ans. 296 lb. 

7. At G^ cents apiece, bow many oranges may be bou^t 
for $8? Am. 12S oranges. 

8. If '6 of ft barrel of flour cost $ 5, what is that per bar- 
rel? Am. $8'333-(-. 

9. Divide 2 by 63'1. Qwl. "037 +' 
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■ Qiiot. 2'4. 
y four hundredths. 

Quot. '075. 

12. Divide eighty-six tenths by ninety-four thousftndths. 

13. How many times is '17 cont&ined in 8? 



REDUCTION OF COMMON OR VULGAR FRAC- 
TIONS TO DECIMALS. 

U 74> 1- A man has ^ of a barrel of flour; what is that 
expressed in decimed parts ? 

As many times as the denominator of a fraction is con- 
tained in the numerator, so many whole ones are contained 
in the fraction. We can obtwn no whole ones in J, becanse 
the denominator is not contained in the numerator. We 
may, however, reduce the numerator to lentk», (IT 72, ex. 2,) 
by annexing a cipher to it, (which, in eflect, is multiplying 
it by lO,} making 40 tenths, or 4'0. Then, as many times as 
tiie denominator, 5, is contained in 40, so many lenlhs are 
contained in the fraction. 9 into 40 goes 8 times, and no 
remainder. Ans. '8 of a hushel, 

2. Express j- of a dollar in decimal parts. 

The numerator, 3, reduced to tenths, is |g^ 3<0, which, 
divided by the denominator, 4, the quotient is 7 tenths, and 
a remainder of 2. This remainder must now be reduced to 
hundredths by annexing another cipher, making 20 hun- 
dredths. Then, as many times as the denominator, 4, is con- 
tuned in 20, so many lumdredHu also may be obtained. 4 
into 20 goes 6 times, and no remainder, f of a dollar, there 
fore, reduced to decimals, is "i tenths and 5 hundredfus, tk«t 
is, '75 of a dollar. 

The operation may be presented in form as follows .— 

JVuiii. 
Batem. 4 ) 3'0 ('76 of a doUar, the Amwer. 
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3. Reduce ^ fo a decimal fraction. 
The nnmer&tor must be reduced to hmdredlhi, by aasez- 
ing two ciphers, before the diyision can begin. 

66 ) 4<00 ( <0606 +, the Aimoer. 
396 

400 As there can be no tentht, a cipher nrnat 

396 be placed in the quotient, in tenth's place. 

4 

Note. ^ cannot be reduced exacUy ; for, however long the 
division be continued, there will still be a remainder.* It is 
sulficiently exact for most purposes, if the decimal be ex- 
tended to three or four places. 

From the foregoing examples we may deduce Ae follow- 
ing general Rule : — To reduce a conunon to a decimal fiac' 

" Decimal figares, which coTitinually repeat, like ■06, in this eiara- 
ple, Aie culled lUpeteTolst or CirCTiiaCing Decimals. If only OTU figure 
repeats, sa '3333 or -7777, &ie., it U called a tingle repettnd. If tao oi 
more figttTa circulate alteraitelj, as '060e06, '234234334, &c., it is 
called a compound repetend. If other figures arise ttfora those which 
circnlate, aa '743333, '143010101, &c., tbe decimal U called a nuuit 

j1 single reptttnd is denoted by writing only the eireuUuing figure 



A compound repetend is donotcd by a point over ^e first ind last re- 
peating figvre : thus, '231 sisnifieB that 234 is to be continual]]' re- 
peated. 

It may not be amisa, here toehoir how the vahu oi taj rtpaendjiaj 
be thund, or, in other wordi, bow it may bo rediutd to ilt tquiv^ent 
vaigar fraction. , 

If »e attempt to rednce ^ to a dtcimtd, nra obtain a. continual repe' 
tition of Jie figure 1: thus, '11111, that ia, ihe repetend 'i. The valua 
of the repetend 'i, then, is i ; the value of '332, &c., the repetend 'i, 
will o*ideatly be ticice aa much, tfiat ii, ^. In the nme manner, ^=i 
|,and'4=|,and'5 = i,aiid so on to 9, which =| = 1. 

1. What i» the value of '8 > Au. #■ 

2. What is the value of 'C? -9n5. g = f. Wliat is the value of '3f 
of-?? of'4? of'o? of'it? of'i? 

If 5V be redunod to adeciraal, it produces '.010101, or Iho rejwtend Oi, 
The repetend '&, being 2 times as much, must bo f, and ■03 = A. 
ud '48, beinglStiinec ail much muet be J-f , and '74 ^ £^j, &a. 
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tion, — Annex iwte or more ciphers, as may be necessary, to the 
nufnerator, and divide it by the denominator. If then there be. 
a remainder, annex another cipher, and divide as before, and so 
amiiitue to do so Icmg a* there shall eoatinue to be a remalndery 
or until thefractvm shall be rediced lo any necessary degree 
of exactness. The quoHent will be the decimal required, 
which must Consist of as many decimal places as there are 
ciphers annexed to the iiiunerator; and, if there are Dot so 
many figures in the quotient, the deficiency must be sup- 
plied by prefixing ciphers. 

EXAMFLEB FOB FBACTICE. 

4- Reduce ^, i, -^f and y^rv ^ decimals. 

Ana. '6 i ^25; '025 ; "00797 + 
6. Reduce ^J, -j^, ^Asi ^n^ mAW to decimals. 

Ans. '692 + ; '008; '0028 +; '000183 4% 

6. Reduce ||f, ^, ^3^ to decimals. 

7. Reduce J, ^, ^fy, i, %, iV> "A-i ^ *o decimals. 

8. Reduce i, &, |, i, f, |, t, A) A» -A^ »» decimals. 



Ifgjs- be Tcduced to a decimal, it produces '001; oonsequenllj, 
'dO^E±^9, and'OSf = ti^,Bnd42i> = ^|, Ac. Aa thia ptinclple 
will apply toanyiiumbor of plicea, we have this gaural Ruls /bt re- 
ducing a dreuliling decimal lo a vulgar fraction, — Make the givai 
reptCend the numeralor, and the dtnomiitatnT will be a» man; 9a as 
there are rtptating figures. 

3. What is the vulgar fraction equivalBnt to '704 ? Aia. 5Si. 

4. Wbati«thBviluoof'003f 'flli.' '32i? '61021? 

'&4e3? 'OOaiOl' Aa.tBUM,-^^^^j^ 

6. Whit is the Tilu? nf '43 .' 

In tliia tiactian, the repetend begins in the second place, or place of 
hundredths. The firstfigore, 4, i> A, andtha rspXeiul, 3, is | oF iV> 
that is, -^ ■ these two parte must be added together. -^ + A = f§ 
= 'h^i .Am. Henco, to find the value of a maed Ttjatend, — Find the 
value of the two porta, tepanUtly, and add Ihem togetlier. 

C. What is the value of '153 f -ffa -^^ sht =- Ui = -^^ ■»«» 

7. What is the value of '0O47P Jnf.sJthr- 

8. Whatis the value of '183? '18? '4il3> 

It is plain, that circulates ma; be added, subtracted, mulUpIied, and 
divided, b; Srat reduciog them to their equivalent vulgar Sraclioni. 
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REDUCTION OF DECIMAL FRACTIONS. 

IT 7Q. Fractions, we have seen, (TT 63,) like mtegen, are 
reduced from low to higher denominations by dwision, and 
from high to lower denominations by tmUtiplicalion. 



To reduce a confound 
her to a, decimal oj the lughe*t 
dentmuneiioa, 

I. Reduce 7 s. 6 d. to the 
decimal of a pound. 

6 d. reduced to the decimal 
of a shilling, that is, divided 
by 12, is '5 s., which annexed 
to the 7 G. making 7'd s., and 
divided by 20, is '375 £. the 
Alts. 

The process may be pre- 
sented in form of aneje, thus : — 
Divide liie lovxat denomina- 
tion given, annexing to it One 
or more ciphers, as may be 
necessary, by that number 
which it takes of the same to 
make one of the nest higher 
deno;ni nation, and annex the 
quotient, as a decimal to that 
higher denomination ; so con- 
tinue to do, until the whole 
sh^l be reduced to the deci- 
mal required. 

EXAMPLES FOR PRACTICE. 
3. Reduce 1 oz. 10 pwt to 
the fraction of a pound. 



12)1'5 oz. 

*125 lb. Aia. 



To reduce the decimal of a 
higlier denoatmatUm to mtegera 
of lotoer dertomwaiioM, 

2. Reduce '375 dS. to in- 
tegers of lower denominations. 

'375 £ . reduced to shillings, 
that is, multiplied by 20, is 
7'50 s. ; then the pactional 
part, '50 s., reduced to pence, 
that is, mulUpIied by 12, is 
6 d. Ans. 7 s. 6 d. 

That is, — Multiply the given 
decimal by that number whkh 
it lakes of the next lower de- 
nomination to make one of this 
higher, and from the right 
hand of the product point off 
as many figures for decimals 
as there are figures in the 
given decimal, and so con- 
tinue to do through alt the de- 
nominations; the several num- 
bers at the left hand of the 
decimal points will be the 
value of the fraction in the 
proper denominations. 

EXAMPLES FOR PRACTICE. 

4. Reduce '125 lbs. Troj to 

integers of lower denomma- 

OPERATION. 



pwt 10'{JOO. Am. I«z.lOpwt. 



U6 
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6. Reduce 4 cwt 2J qrs- to 
the detimaj of a ton. 

Note. 2f = 2'6. 

7. Reduce38gftl9. 3'52qt8. 
of beer, to the decimal of a 
hhd. 

9. Reduce I qr. 2 n. to the 
decimal of a yard. 

n. Reduce 17 h. 6 m. 43 
sec. to the decima] of a day. 

13. Reduce 21 s. 10^ d. to 
the decimal of a guinea. 

15. Reduce 8 cwt. qr. 7 
lbs. 8 oz. to the decimal of a 



10. What; is the value of 
'375 of B yard ? 

12. What is the value of 
<713 of ft day f 

14. What is the value of 
'78125 of a guinea? 

16. What is the value ol 
'15334821 of a ton P 



Let the pupil be required to reverse and prove the follow 
ing examples : 

IT. Reduce 4 rods to tbe decimal of an acre. 
la What is the value of '7 of a lb. of silver f 

19. Reduce 18 hours, 15 m. 60'4 sec. to the decimal of a 
day. 

20. What is the value of '67 of a lee^e ? 

21. Reduce 10 s. 3^ d. to the fraction of a pound. 

IT 70. There is a method of reducing shillinga, pence 
and fnrtbings to tlie decimal of & pound, by inspection, more 
simple and concise than the foregoing. The reasoning in 
relation to it is as follows : 

■jV of 20 s. is 2 s. ; therefore every 2 s. is ^V. "r '' ^• 
Every shilling is 3)5 = ,4,, or '05 £. Pence are readily 
reduced to farthings. ^Every fnrthing is ^^ £ . Had it so 
happened, that 1000 farthings, instead of 960, bed made a 
pound, then every farthing would havebeen yiAsh)'"" ''Ml ^• 
But 960 increased by ^ part of iUelf is 1000 ; conse- 
quently, 24 farthings are exactly -rSfhn f>^ '"25 £ ., and 48 
farthings are exactly yjfh^, or '060 £ . Wherefore, if the 
number of farthings, in the given pence and farthings, be 
Bwre than 12, 3^ part will be more than J; therefore add 1 
to them : if they be more than 36, ^ part will be more than 
1^; therefore add 2 to tbem ? tiien call them bo many 
thousandths, and the result will be correct within less tnan 
i °f TnWof & pound. Thus, 17 e. &£ d. is reduced to the 
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decimal of a pound as foIlowB : IS a. — 'S £. and 1 s. =: 
'05 £ . Then, 5$ d. = 23 Tarthinf^, which, iDcreased by 
1, (the number being more than 12, but not exceeding 36,)' is 
'024 £ ., and the whole is '874 £ . the Ann. 

Wherefore, to reduce shiUingt, pence and farthings to the 
decwuil of a pound by aupeclio7i,--—VaIl eeery lino shillingi one 
tenth of a pound ; eoeTy odd shUling, jive Jumdredthi ; and the 
rmiaber of farthings, in the ^cen pence and fmthmgs, so mang 
rhontandths, adiUng one, if the number be more than twdte and 
not exceeding ihirfy-six, and two, if the number be more than 
thirty-six. 

IT 77. Reuoning as above, the result, or the three first 
figures in any decimal of a pound, may readily be reduced 
back to shillings, pence and farthings, by vupection. Double 
die first figure, or tenlhs, for shillii^gs, and, if the second 
figure, or hundredths, be five, or more than five, reckon ano- 
ther shilliDg ; then, aAer die five is deducted, call ibe figures 
in the second and third place so many farthings, abating 
one when they are above twelve, and lieo when above thir- 
ty-six, and the result will be the answer, suflicieQtly exact 
for all practical purposes. Thus, to find the value of '876 £ . 
by inspection ; — 

*B tenths of a pound - - - =: 16 shillings. 

'OS hundredths of apotind - - =: 1 shilling, 

■026 thousandthE, abating 1, = 25 farthings = s. 6^d. 

•876 of a pound - - - - = 17 s. 6^ d. 

Attt. 
EXAMPLES FOR PRACTICE. 

li' Find, by inspection, the decimal expressions of 9 s. 7 d., 
andl2s.0fd. Ana. '47g£., and '603£. 

2. Find,byinBp^tion, the value of '533£., and '694£. 

Ans. 10 s. 5j- d., and 13 a. 10^ d. 

3. Reduce to decimals, by inspection, the following sums, 
and find their amount, viz.: 15 s.3d.; 8 s. 11 j d. ; 10 s. 
6^ d. ; 1 s. 8^ d. ; ^ d., and 2^ d. Amoml, £ l'S33. 

4. Find the value of '47 £ . 

Note. When the decimal has hut too figures, after taking 
out the shillings, the remainder, to be reduced to lkoasandth», 
will require a cipher to be annexed to the right hand, oi 
supposed to be so. Jms. 9 b. 4^ d. 
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S. Value tbe following decitdals, by inspection, uid find 
their amount, Tiz.: 'T65JC!.; '3GT £.; "^IB £.; '74 £., 
'S£.: 'a6£.; '09£.; and <008£. ^u. 3£. 12b. lid. 



SUPPLBBSUNl' TO P>IOTMAT> nLAOSnONfti 

QUESTIONS. 

1. What are decimal fractions ? 3. Whence is tie term 
derived f 3. How do decimal differ from common frac- 
tions? 4. How are decimal fractions written? 5. How 
can the proper denominator W a decimal fraction be known, 
if it be not expressed } 6. How is the vnlue of every figure 
determined? 7. What does the Arst figure on the right 

hand of the decimal point signify ? ■ the second figure ? 

thirdfigure? fourthfigure? 8. How do ciphers, 

placed at the right hand of decimals, affect their value f 

9. Placed at the left hand, how do they affect their value ? 

10. How are decimals read? 11. How are decimal frac- 
tions, having different denominators, reduced to a commim 
denominator? 12. What is a mixed number? 13. How 
may any wihole number be reduced to decimal parts i 14. 
How can any mixed number be read together, and the 
whole expressed in the form of a common fracdon ? 15. 
What is observed respecting the denominations in federal 
money ? 16. Wbat is the rule for addition and subtraction 
of decimals, particularly as respects placing the decimal 

point in the results ? multiplication ? division ? 

17. How is a common or vulgar fraction reduced to a deci- 
mal i 18. Wbat is the rule for reducing a compound num- 
ber to a decimal of the highest denomination contained in 
it? 19. What is the rule for finding the value of any given 
decimal of a higher denomination in terms of a lower ? 
20. What is the rule for reducing shillings, pence and far- 
things to the decimal of a pound, by irapection 7 21. What 
is the reasoning in relation to this rule ? 22. How may the 
tiiree first figures of any decimal of a pound be reduced to 
shiUiogs, pence and farthings, by iiujtection ? 



SOPPLEItfEMT TO DBCIHAL TRACnOITfl. 
EXERCISES. 



7 } yds. How many yards in the whole, aod what would 
6 J the whole come to at $ 3*67 per yard ? 

^ Nole. Reduce the common fractions to deci- 

* mals. Do the same wherever they occur in the 

8 i examples which follow. 

3^ J Aju. 36'475 yards. $ 133*863 -}-, cost 

2. From a piece of cloth, coattuniog 36{ yds., a merchant 
sold, at one time, 7^ y^-i Biid, at another time, ISf yds. ; 
how much of the cloth had he left ? An». 16'7 yds. 

3. A farmer bought 7 yards of broadcloth for 8^ JE., a 
barrel of flour for 2^ £.,B, cask of lime for If £ ., and 7 lbs. 
of rice for ^ £ . ; he paid 1 ton of hay at 3^ £.,1 cow 
at 6f £ ., and the balance in pork at j^ J6 . per lb. ; how 
many were the pounds of pork f 

Note. Id reducing the common fractions in this example, 
it will be sufficiently exact if the decimal be extended to 
three places. Am. 108| lb. 

4. At 12^ cents per lb., what will 37} lbs. of buttT cost ? 

Ana. $4'718J. 

5. At $ 17'37 per ton for hay, what will Ilf tons cost.' 

Am. $201<92f 

6. TTie (d>oiie examj^ reeeraed. At $201'92gfor Uptons 
of hay, what is that per ton ? Am. $ 17'37. 

7. If '45 of a ton of hay cost $ 9, what is that per ton ? 
CbnWfires. Ana. $20. 

8. At <4 of a dollar a gallon, what will '25 of a gallon 
of molasses cost ? Ans. $ '1. 

9. At $ 9 per cwt, what will 7 cwt 3 qrs. 16 lbs. of sugar 
cost? 

Note. Reduce the 3 qrs. 16 lbs. to the decimal of a cwt., 
extending the decimal in this, and the examples which fol- 
low, to /oar places. Ana. 71'035-f-. 

10. At $69'875 for 5 cwt. 1 qr. 14 lbs. of raisins, what is 
that per cwt? Ara. $13. 

1 1 . What wiU 2300 lbs. of hay come to at 7 mills per lb. ? 

Am. $16*10. 

12. What will 765^ Iba. of coffee come to, at 18 cents per 
lb.? , Am. $137*79. 



ISO 
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13. What will 12 gals. 3 qts. 1 pt. of gin cost, at 28 cenU 
per quart ? 

Note. Reduce the whole quuititjr to quarts and the deci- 
roaJ of a quart.i Ant. $ 14'42. 

14. Bought 16 ;d»i.2qr9.3na. of broaddoth for $ 100'12S; 
what was that per yard .'' Ans. $6. 

15. At $1'92 per bashel, how much wheat may be 
bought for $ '72 ,' > Ant. 1 peck 4 quarU. 

16. At $ 92'72 per ton, how much iron may be pur- 
chased for $60'268r Asa. 13 cwt 

17. Bought a load of hay for $ 9*17, paying at the rate 
of $ 16 per ton; what.was the weight of the hay.' 

Ans. II cwt. 1 qr.231bs. 

18. At $ 30214 per tun, what will 1 hhd. Id gals. 3 qts. 
of wine cost ^ Ana. $94'50. 

19. Tilt above reverted. At $ 94'60 for 1 hhd., 15 gals. 
3 qts. of wine, what is that per tuu ? Aiu. $ 302*4, 

Note. The following examples reciprocally prove e^ch 
Other, excepting when there are some fractional losses, as ex- 
plained above, and even then the results will be sulficieully 
exact Xor all practical purposes. If, hofrevcV, greater exact 
ness be required, the decimals must be extended to agreater 
number of places. 



20. At $1*80 for 3J qts. of 
wine, what is that per gal. ,' 

22. If I of a ton of pot- 
ashes cost $60'45, what is 
that per ton ? 



21. At $2'215 per gal., 
what cost 3^ qts. ? 

23. At $ 96'72 per ton for 
pot-ashes, what will i of a ton 
cost? 



24- If'Sofayard 
of cloth cost $2, 
what is that per 
)ard? 

27. If 14 cwt. of 
pot-asbescostl9j£ 
5 s., what is that 
per ton } 



. 25. If a yard of 
cloth cost $ 2% 
what will *8 of a 
yard cost ? 

28. If a ton of 
pot-ashes cost 27£ . 
10 s., wliat will 14 
cwt. cost.' 



26. At $ 2'5 per 

yard, bow much 
cloth may be pur- 
chased for $ 2 ? 

29. At27£.10s. 
a ton for pot-ashes, 
what quantity may 
be bought for 19X. 



Note. Afler the some manner let the pupil leveise and 



prove the following examples 



.noyk' 
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30. At $ 18'50 per ton, how much hay may be hought 
for $12'025? 

31. What will 3 qrs. 2 na. of btoadcloth cost^ it $6 per 
yard? ' ' 

32. At $22'10fDrtrauBpartalioaof6dcwt46iiules,what 
is (hat per ton? 

33. Bought a sUrer cup, tveigfamg 9 oz. 4 pwt. 16 gn. for 
3 je . a s. 3 d. 3J q. ; what was that per ounce f 

34. Bought 9 chests of tea, each weighing 3 cwt 3 qrs. 21 
lbs. at 4 £ . 9 g. per cwt. ; what came they to f 

33. If 5 acres 1 rood produce 26 quarters 2 bushels o{ 
wheat, how many at^s will be required to produce 47 
quarters 4 bashels ? ^ /" 

Note. The above example will require two operations, 
for which conlult H 66, ex. 1. 

36. A lady purchased a gold ring, giving at the rate of 
9 20 per ounce ; she paid for the ring $1'25; how much 
did it weigh ? 



REDVCTIOBT OF CURXUUrOZES. 

IT 78. Previous to the act of Congress in 1786 establish- 
ing federal money, all calculations in money, throughout the 
United States, were made in pounds, shillings, pence and 
farthings, the same as in England. But these denominations, 
althoagh the trnnt in name, were different in value in dif- 
ferent countries. 

Thus, 1 dollar is reckoned in 
England, 4 s. 6 d., called Engliah, or tterling money 

S^Vs"! j«.-c.lW(W.c«re.cy. 
The New Eng-"! 

land States, I 
Vitpnia, f ^ a., called New England cutiency> 

Kentucky, and 

New York, 1 

Ohio, and > 6 s., called Nem York currency. 

N.Carolint, ) (..noylc 
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1 dollar is reckoned in * 

New Jersey, "1 

Maryland, J 

Geor"C"' ™^ I 4 8. 8 £., called C«>rsw currency. 
1. Redace 6£. 11 s. 6f d. to federal money.' 
Note. To reduce pounds, shitiingB, pence and farthiogs, 
io either of the above-named currencies, to federal money, — 
First, reduce the shillings, pence and farthiugs (if any bo 
-onlained in the given sum) to the decimal of a pound 6y in- 
speclion, as already taught, IT 76. 

6JS. lis. 6^d. = JBG<576. 
English money. — Now, supposing the above sum to be 
English money,— 1 £ . is 20 s. — 240 pence, in all the above 
currencies. 1 dollar, in English moocy, is reckoned 4 s. 6 d. 
:= 54 pence, that is, ^^ ^ ^ of 1 pound. Now, as many 
times as ]^, the fraction which 1 dollar is of 1 pound, Eng- 
lish money, is contained in £6'576, so many dollars, it is 
evident, there must be; that is, — To redact EnglUh to federal 
monei/, — Divide the given sum by ^, the quotient will be 
federal money. 

jE6'576 Englbh money. JVbre- Itwillbe 

, 40 recollected, to di- 

vide by a fraction, 

9)263'040 we multiply by the 

-5?Si-8 fede^l mo„y, J^. ^^r^'^„^, 

by the numerator, 
Canada cubrenct.— Supposing the above sum to be Cana- 
da eutrency, — 1 dollar, in this currency, is 6 s. := 60 pence, 
that is, ^\r ^^ i of 1 pound. Therefore, — To redaee Cana- 
da curreiunf tojedertd taoitey, — Divide the given sum by j-, and 
the quotient will be federal money ; or, which is the same 
thing, — Multiply the given sum by 4. 

j£6'5T6 Canada currency. 
4 

$2T'304 federal money. AtmoeT. 
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Nbw Ensland currency. — 1 dollar, in this currency, is 
6 g. = 72 pence, that is, -^ — -fij, or '3 of a pound. There- 
fore, — To reduce New Eiigicmd cuneiun/ to federal vuMeij, — Di- 
vide tlie given sum by '3. 

*3) £ . 6'576 New Enghnd currency. 
$21*92 federal money, Answer. 
New York cuitRENcr. — 1 dollar, in this carreficy, is 8 s. ^ 
06 pence, thkt is, jA'^ = -ftst °^ '4 of a pound. Therefore, 
—To reduce Nea York currency to federal money, — ^Divide the 
given sum by *4. 

*4)je.6'fi76 New York currency. 

$ 16'44 federal money, Aimoer. 

PenDstltanu cuRBENCr. — 1 dollar, in this currency, is 7s. 

6 d. = SO pence, that is, ^ = f of a pound. Therefore, — 

T> reduce Penmylvtaiia curreiuy to federal money, — Divide by 

J, that is, multiply the given sum by 8, and divide the pro- 
uct by 3. 

£.6'576 Penusylvania currency. 
S 

8)52'G08 

f 17'636 federal money, Annoer, 
Georgia coRitENcr. — 1 dollar, Georgia currency, is 4 s. 
8d. ^56 pence, that is, ]^ = ^ of a pound. Therefore, — 
To reduce Qtorgia cttrrency to federal vumey, — Divide by ^, 
that is, multijJy the given -sum by 30, and divide the pro- 
due* by 7. 

£. 6'f76 Georgia currency. 



$28'lS2f federal money, Anmer. 
From the foregoing esamples, we derive the following 
• general Rule : — To reduce English money, and the eitrrencia 
of Canada and the teeeral Slates, to federal money, — First, re- 
duce the shillings, &c., if any in the given sum, to the deci- 
mal of a pound; this being done, divide the given sum by 
such fractional part as 1 dollar, in the given currency, is 
afractional part of 1 pound. ' '-ooyk 
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EXAHPl.ES FOR PRACTICE. 

2. Reduce 125J3., in each of the before named cnrrendes, 
to federal money.' 

(125£. English money, is $S95'566f. 
125£. Canada currency, ... $500. 
125£ . New England currency, ... $ 416'666S. 
125je. New York :. $312'50. 
125£. Pennsylvania $333'333^. 
126£. Georgia .„ $535'714^. 

3. Reduce 1 s. 6 d., in the Heveral currencies, to federal 
money. 

Artawen.- 1 s. 6d. =:^ '075£. English money, is $'333^; 
Canada currency, it is $ '30 j New England currency, it is 
$'26; New York currency, it is $'187^; Peunsylvania 
currency, it is $'20; Georgia currency, it is $'321f. 

4. Reduce 75£ . 15 s., in the several currencies, to federal 
money. 

5. Reduce 18 £.0s. 8f d., in the several currencies, to 
federal money. 

6. Reduce ij d., in the several currencies, to federal 
money. 

7. Reduce 36£. 3b. T^ d., in the several currencies, to 
federal money. 



IT 79< To reduce federal money to ana of the before named 
currencies, reverse the process in the foregoing operations ; 
that is, — Multiply the given sum in federal money by such 
fractional part as 1 dollar, in that currency to which you 
would reduce it, is of I pound. The product will be the 
ans^^erin pounds and decimals of a pound, which must be 
reduced to shillings, pence and fartUngs, by intpectum, at 
already taught, II 77. 

EXAMPLES FOB PRACTICE. 

1. Reduce $118'26 to the several before named cur- 
rencies. £. J. if. 
{English money, ' is 26 12 1^. 
Canada currency, ...29 11 3. 
N. England currency, ... 35 9 6. 
N. York 47 6 0. 
Pennsylvania 44 6 IDJ. 
Georgia ™ r^7ii*f ^*' 
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2. Change $ 2S0 to itie several currencies. 

3. Change 56 cents to the several currencies. 

4. Change $45'12^ to the several currencies. 



IT 86. It may sometimes be required to reduce one cm- 
rency to the par, or equality of anotlier currency. 

1. Reduce 35 JS. 6 s. 8 d., English money, to N. England 
currency. 
' $ 1 is 4 s. 6 d. ^ 54 d. Englak money. $1 is 6 s. =: 
72 d. N. England currency ; that is, the value of any number 
of pounds, shillingB, pence, Slc, English money, is ^ ^= J^ 
of Uie same iu N, England currency ; consequentiy, — To re- 
duce English money to N. England cvrrency, — Multiply by ^ 
or, Tvhicn is the same, increase it by ^ part of itseli. Thus, 
£. .. d. J. 
3 ) 35 6 '8 English money, b 
11 15 6 2 

47 2 2 3 New England currency, Atawer. 
Hence we have this general Rule for finding a multiplier 
to reduce any currency to the par of another : — 

Make $ 1 in pence, of the currency to be redaeed, the de- 
nominator of a fraction, over which write $ I in pence, of 
the currency to which it is to be reduced, for a nwiterator. 
This fraction may then be reduced to its lowest terms be- 
fore multiplying. 

. On the same principles, let the pnpil form for himself mu/fi- 
^iers, by which 

To rednce English money to Canada, N. York, Pennsylva- 
nia, and Georgia currencies. 

Canada currency to English, N. England, X. 

York, Pennsylvania, and Georgia currencies. 
' N. England currency to Canada, N. York, Penn- 
sylvania, and Georgia currencies. 
» N. York currency to English, Canada, N. Eng- 
land, Pennsylvania, and Georgia currencies. 

..., Pennsylvania currency to English, Canada, N 

England, K. York, and Georgia currencies 

Georgia currency to English, Canada, N. Enp 

laad, N. York, and Penn^lmtu ennenciet. 
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Jtatet at whic^ the fothaing foreign cwis are etiiaaledattht 

OaaloHt Hwtta of the United State*. 

LiTTe of France, ---------- ^ 'isj. 

Franc do. -----$ '18|; 

Silver Rouble of Russia, -------- $ '75. 

Florin or GuUder of the United Netherlands, - ^ '40. 

Mark Banco of Hamburg, ------- ^ '33 j. 

Real of Plate of Spain, $ '10. 

Real of Vellon of do. $ '05. 

Milrea of Portugal, -.-..-... ^1'24. 

Tale of China, #1*48. 

Pagoda of India, $ 1'84. 

Rupee of Bengal, ---------- ^ <50. 

2. Reduce 8764 livres to federal money. 

3. Reduce 10,000 francs to federal money. 

4. Reduce 250,000 fiorius to federal money. 

5. In $1000, how many francs? 



XNTBRHST. 

IT 81. Interest is an allowance made by a debtor to a 
creditor for the use of money. It is computed at a certain 
number of dollars for the use of each hundred dollars, or eo 
mauy pounds for each hundred pounds, &q. one year, and 
in the same proportion for a greater or less sum, or for 8 
longer or shorter time. 

The number of dollars so paid for the use of a hundred 
dollers, one year, is called the rate per cent, or per centum; 
the woiAs per cent, or per centum signifying by the hundred. 

The highest rate allowed by law in the New England 
States, is 6 per cenf.,* that ia, 6 dollars for a 100 doUare, 6 
cents for a 100 cents, 6 pounds for a 100, &c. ; in other 
words, ygg ojthe atun lent or due is paid for the vae of it one 
year. This is called legal tnterett, and will here be nndei^ 
Stood when no other rate is mentioned. 

iL ii Iba legal tiilerMi b E^tuMl Om 

t.oogic 
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Let us suppose the sum lent, or due, to be $ 1. The 
100th part of $ 1, or y^^ of a dollEM', is 1 cent, and y|„ of » 
dollar, the legal interest, is 6 cents, which, written as a de- 
cimd fraction, is expressed thus, .----- >06. 

So of any other rate per cent 

1 per cent, expressed as a common fraction, is 

xiff i decimally, ----.---... '01. 

>; per cent is a. half of 1 per cent.', that is, • - '005. 

J per cent., is a fourth of 1 per cent, that is, - - '0026. 

^ per cent is 3 times ^ per cent, that is, - - - '0076. 

JVole. The rate. per cent, is a decimal carried to two' 
placet, that is, to kaadrtdtka ; all decimal expressions lower 
than hundredths are parts of 1 per cent -f per cent, for in- 
stance, is <625 of 1 per cent, that is, *0062S. 

Write 2^ per cent, as a dedmal fraction. 

2 per cent is '02, and ^ per cent, is '006. Ana- '025. 
Write 4 per cent as a decimal fraction. 4^ per 

cent 4^ per cent 5 per cent. 7J per 

cent 8 per cent 8J per cent 9 per 

cent 9^ per cpnt 10 per cent. (10 per cent 

's tWi! decimally, '10.) lO^percent. 11 per 

cent ■ 12i per cent 15 per cent 

1. If the interest on $ 1, for 1 year, be 6 cents, what will 
be the interest on $ IT for the same time i 

It will be 17 times 6 cents, or 6 times 17, which is the 
same thing; :— 

$17 
'06 

1'02 AnsKtr; that is, 1 dollar and S cents. 

To find the interest on any sum for 1 year, it is evident 
we need only to multiply it by the rate per cent, written as a 
decimal fraction. The product, observing to place the point 
as directed id multiplication of decimal fractions, will be the 
interest required. 

Note. Principal is the money due, for which interest is 
paid. AhouKT is the principal and interest added together. 

■ . '•■""81' 
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2. What wUl be the interest of $ 32*15, 1 year, Bt 4J per 
cent ? 

$ 32'1& priadpal. There being five de- 

'tMS rale per cent. ^^j^^ pieces in the mul- 

]gQ.^g tiplicajitl and multiplier, 

12860 ' ^"6 *'«"re8 must be 

pointed off for decimals 

■Ans, $1*44675 from the product, which 

gives the answer, — 1 
dollar, 44 cents, 6 mills, and -f^ of a milt. Pert* of a mill are 
not generally regarded; hence, $ 1*446 is sufficiently exact 
for the answer. 

3. What will he the interest of $ ll'04 for 1 year, at 3 

per cent ? at 5^ per cent ? at 6 per cent ? 

at T^ per cent. ? at 8^ per cent > at 9J per cent. ? 

at 10 per cent f : at lOJ per cent ? at 11 

percent? at llf per cent.-' . at 12 per cent? 

at 12^ per cent. ? 

4. A tax on a certain town is $ 1627*18, on which the 
collector is to receive 2 j per cent for collecting ; what will 
he receive for collecting the whole tax at that rate f| 

Aiu. $40*679. 
JVbfe. In the same way are calculated commission, in- 
surance, buying and selling stocks, loss and gain, or any 
thing else rated at go much per cent toitbout respect to lime. 

5. What must a man, paying $ 0'37J on a dollar, pay on 
a debt of $ 132*25 ? 47m. $ 49'593. 

6. A merchant, having purchased goods to the amount of 
$580, sold them so as to gain 12j per cent, that is, 12J 
cents on each 100 cents, and in the same proportion for a 
g:i-eater or less sum ; what was his whole gain, and what waa 
the whole amount for which he sold the goods ? 

Ajis. His whole gain was $72*50; whole amount 
$ 652*50. 

7. A merchant bought a quantity of goods for $ 763'37J ; 
how much must he sell them for to gain 15 per cent i 

.Am. $ 877*881. 



IT 891. Commission is an allowance of so much per cent 
to a person called a corretpondent, factor, or broker, for as 
risUQ|> merchants and others in purchasing ondaellini^Koodi. 
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8. My coTrespondent sends me word that he has pnr- 
chased goods to the value of $ 1286, on my account; what 
will his commiBsion come to at 2^ per cent ? Aia. S 32'15. 

9. What must I allow my correspondent for selliog goods 
to the amount of $231T'46, at a commiiisionof 3^ percent.? 

Jiu. *75'317. 



Insurance is an exemption from hazard, obtained by the 
payment of a certain sum, which is generally so much per 
ceitt. on the estimated value of the property insured. 

Premium is the sum paid by the iosured for the insurance. 

Policy is the name given to the instrument or writing, 
by which the contract of indemnity is effected between the 
insurer and insured. , 

10. What will be the premium for insuring a ship and 
casffo from Boston to Amsterdam, valued at $ 37800, at i^ 
percent.? Ans. 81701. 

U. What will be the annual premium for insurance on a 
house against loss from lire, valued 1 1 $ 3500, at J per cent ? 

By removing the separalrix 2 figu "s towards the left, it is 
evident, the sum itself may be made i. - express the premium 
at 1 per cent., of which the given ratt parts may be taken ; 
thus, 1 per cent, on $ 35gO is $ 35'00, and j of $ 3S'0O is 
$ 26'25,- Ajiswer. 

12. What will be the premium for insurauce on a ship and 

cargo valued at $25156'S6, at ^ per cent. ? at §' per 

cent } at J per cent. ? at J per tent ? at f 

per cent ? Ana. At f per cent, the premiu;a is $ 15T'23. 



Stock is a general name for the capital of ary tradinj; 
company or corporation, or of a fund established bv govern- 

The value of stock is variable. When. 100 dollars of 
stock sells for 100 dollars in money, the stock is siud to be at 
par, which is a Latin word signifying eqtiai ; when for more, 
it is said to he above par; when for less, it is scud to be be- 
lotB par. ' 

13. What is the value of $7564 of stock, at 112^ per 
eent ? that is, when 1 dollar of stock sells for 1 dollar 12^ 
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cents in money, which is 12^ per cent above par, or 12| per 
cent advance, as it is soroetimes cnlled. Ana. $ SS09'50 

14. What is the value of $3700 of hank stock, at 95j 
per cent, that is, 4^ per cent, bdoto par f Am. $ 3533'50. 

15. What is the vtUue of $ 120 of stock, at 92^ per cent f 

■ at 86f per cent ? at 674^ per cent. ? it 104^ 

per cent. ? at 108^ per cent f at 115 per cent. ? 

at 37^ per cent, advance \ 



Loss anh Gain, 16. Bought a hogshead of molasses fci 
$ 60 ; for how much must I sell it to gain 20 per cent ? 

Am. 872. 

17. Bought hroadcloth at $ 2<60 per yard ; but, it being 
damaged, I am witling to sel) it so as to lose 12 ner cent. ; 
how much will it be per yard .' Aiu. $ 2'90. 

18. Bought calico at 20 cents per yard ; how must I sell it 

to gain 5 per cent ? 10 per cent ? 15 per cent ? 

to lose 20 per cent f Aia. lo Ike last, 16 cents per ya. >, 

^ 83. Wt have seen how interest is ca^t cd any sum of 
money, when the'time is one year; but it is irci^uently n& 
cessary to cast interest for months and days. 

Now, the interest on $ I for 1 year, at 6 per cent., being 
•06, is 

'01 cent for 2 months, 
'005 mills (or i a cent) for 1 month of 30 days, (for so we 

reckon a month in casting interest,) and 
'001 mill for every 6 days; 6 being contained 5 times in 30. 

Hence, it is very easy to find by irapeclton, that is, to east 
in the mind, the interest on 1 dollar, at 6 per cent for any 
giten Him. The cents, it is evident, will be equal to half the 
greatest even number of the months ; the milU will be 5 for 
die odd month, if there be one, and 1 for every time 6 is 
contained in the given number of the days. 

Suppose the interest of $ 1, at 6 per cent, be required for 
9 months, and IS days. The greatest even number of the 
months is 8 half of which will be the cents, <04; the mills, 
reckoning 5 for the odd month, and 3 for the 18 (3 times 6 
=: 18) days, will he '008, which, united with the cents," 
('048 ^ give 4 cents 8 mills for the interest of #1 for 9 
onthii .>nd IS days. i (..oo'^k 
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1. What Mill be the interest on $ 1 for 6 monlbs 6 da;a ? 

6 montlis 12 days? ■ 7 moilths ? 8 months 

24 days? 9 months 12 days? lOmonths? 

11 mouths 6' days? 12 months 18 days? IS 

months 6 days? ■ 16 mouths? 



Odd DATS. 2. Wliat is the interest of $ 1 for 13 months 

16 days ? 

The cents will be 6, and the mills 5, for, the odd month, 
and 2 for 2 limes 6 = 12 days, and there is a remainder of 
4 days, the interest for which will be suiih part of 1 mill as 4 
days is part of 6 days, that is, | = f of a mill. Ans. '067$. 

:!. What wll be llie interest of $ 1 for 1 month 8 days? 

2 months 7 days? 3 months 15 days? 4 

niKiiihs 22 days ? 5 months 11 days ? 6 months 

17 days? 7 months 3 days? -8 months 11 days? 

9 months 2 days ? 10 months 15 days ? 

11 months 4 days? 12 months 3 days ? 

Note. If there U no odd jnontk, <md the tiamber of dm/g be 
leas than 6, ao that there are no mills, it is evident, a cipher r ust 
be put in the place of mills; thus, in the last example,- <— 12 
months 3 days, — the cents will be <06, the mills 0, (he 3 
days i a mill. Atu. '060^ 

4. What will be the interest of $ 1 for 2^ months 1 day ? 

4 months 2 days ? ■ 6 months 3 days f 8 

months 4 days ? 10 months 6 days ? fjr 3 days ? 

for 1 day ? for- 2 days ? fcr 4 days ? 

for 6 days ? 

5: What is the interest of $ 56*13 for 8 months 5 days > 
The interest of $ 1, for the given time, is *040f ; therefore, 
^)aadi) $56'I3 principal. 

'040| interest of $ 1 for the given time. 

224520 interest for 8 months. 
2806 interest for 3 days. 

1871 interest for 2 days. 

2*29197, Am. $2'291. 

6 days ^ 3 days -f~ ^ ify^- As the muldplicand is taken 
once for every 6 days, for 3 days 'ake ^, for 2 days take ^ 
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of the multiplicand. J + ^ = g. So also, if the odd days 
be 4 = 2 days -{- 2 days, take ^ of the multiplicaud twice; 
for 1 day, take |. 

Note. If the sum od which interest is to be cast be lest 
than $ 10, the interest, for any number of days less than 6, 
will be lessthaa 1 cent j consequently, tn^tMineM, if the sum 
be less than $ 10, such days need not be regarded. 

From the illustrations now given, it is evident, — To find iht 
interest of any sum in federal money, at 6 per cent., it Is only 
necessary to multiply the principal by tbe interest of $ I for 
the given time, found as above directed, and written as a 
' decimal fraction, remembering to point off as many places 
for decimals in the prodnct as there are decimal places in 
both the factors counted together. 

EXAMFI^ES FOR PRACTICE. 

6. What is the Interest of $87'19 for 1 year 3 monfli<! ? 

Am. $6'539, 

7. Interest of $ 116,08forll mo. I9days? $6'751.- 

8 of $ 200 for 6 mo. 4 days f $ 8'132 • 

9 of $ 0'85 for 19 mo. ? $ 'OS 

10 of $8'50 for 1 vear 9 mo. 12 days .' $ '905. 

1 1 of $ 675 for 1 mo. 21 days ? $ 5'73T ' 

12 of $8673 for 10 days? $14'46S. 

13 of $ 0'73 for 10 mo. ? $ H>36. 

14 of $96 for 3 days? ) Note. The iute- 

15 of $ 73'50 for 2 days ? f rest of $1 for 6 days 

16 of $180'75for5days?r heingImill,thedol- 

17 of $15000 for 1 day? ) lars tkemsehes ex- 
press the interest in mUhfor nx days, of which we may take 
parts. 

Thus, 6 ) 15000 milis, 

2'500, that is, $ 2'50, Ans. to the last. 

When the interest is required for a large number of years. 

It will be more convenient to find the interest for one year, 

and multiply it by the number of years; after which find 

the interest for the months and days, if any, as usual. 

, 18. What is the interest of $ 1000 for 120 years ? 

^tM. $7200. 

19. What is the interest of $ 520'04 for 30 years and 

Smonthk/ Am. $9S1'6T3, 
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20. Wlat is the interest on $ 400 for 10 ye&rs 3 months 
Md 6 davs ? Ans. $ 246'40. 

21. What is the interest of $220 for 5 years? for 

12 years ? 50 years ? Aits, to last, $ 660. 

22. What is the amount of $ 86, at interest 7 years ? 

Alia. $122*12. 

23. What is the interest of 36 £ . 9 s. 6^ d. for 1 year i 
Reduce the shillings, pence, &c. to the decimal of a pound, 

by inspection, (IT 76;) then proceed in all respects as in 
federal money. Havine found the interest, reverse the ope- 
ration, and reduce the Uiree first decimals to shillings, &c., 
by inspection. (IT 77.) Am. 2 £ . 3 s. 9 d. 

24. Interest of 36 £ . 10 s. for IS mo. 20 days > A:is. 3 £, . 
8 s. I^d. Interest of 95 £. for 9 mo. ? Am. 4 £. 5 s. 6 d. 

25. What is the amount of 18 £. 12 s. at interest 10 
[n')v;!is3 days? ' j4)U. 19 £. 10 s. 9^(1. 

•Z'J. What is the amount of 100 £. for 8 years i 

Am. 148 £. 

27. What is the amount of 400 £. 10 s. for 18 months? 

Aiia.AZ^£. 10 s. 10 d. 3 q. 

28. What is the amount of 640 £. 6 s. at mterest for 1 
year ? for 2 years 6 months ? —— for 10 years ? 

Am. to hut, 1024 £,. 12 a. 9^ d. 

^ 64. 1. What is the interest of 36 dollars for 8 mouths, 
at 4-^ per cent. ? 

Note. When the rate is any other than nxpereent., first 
find the interest at 6 per cent, then divide the interest so 
found by such part as the interest, at the rate required, ex- 
ceeds or falls short of the interest at 6 per cent, and the 
quotient added to, or subtracted from the interest at 6 per 
cent., as the case may he, will give the interest at the rate 
required. 
$36 
'04 4j per cent is } of 6 per cent. ; therefore, 

from the interest at 6 per cent subtract ^ 
the remainder will be the interest at 4^ pei 
cent. 



i)l44 



2. Interest of $54'81 for 18 mo., at 5 per ct? Am. $4'I1. 

a of $ 500 for 9 mo. 9 days, at 8 per ct? $31*00. 

4. of $62'12forlmo.20days,at4perct! $'345^ 
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5. iDtereEt of $ 85 for 10 mo. 16 dajb,at 12 j percent. ? 

Aiui. S9'295' 

6. Wbat is the amount of $53 at 10 j>er ct. lor 7 mo. ? 

Am. $5(i'«91 

The timej rate per cent. OTid aihoant given, to Jhid the principal. 

T! 89. 1. What sum of moneVi V"* '' interest at 6 per 
ceoL, will amount to 561'02, in 1 y^ai 4 mouthsf 

The amount of $1, at tlie given rate aud time, is $1'08; 
hence, $61*02 -^ $ I'OS = 56'50, the priiicipul requirei! ; 
thst is, — Find lite amount of $1 al the jriceii rate mnl lime, hi/ 
which divide the given atnouiilf the quolieitl wiU be tlie princi- 
pal required. - Ai:). $ 56 '50. 

2. What principal, nt 8 per cent., in 1 year 6 monllix, will 
tmouutto $85*12? Am. $76. 

3. What piiiicipal, at 6 percent., in II months 9 days, 
will amount to $99'31l? 

Utile. The interesl of $ 1, for the given time, is '056^ , 
but, in these cases, when there are odd days, instead of 
writing the parts of a mill as a common fraction, it will be 
more convenient to write thi^m as a deciihal, tlins, '0565, 
(hat is, extend the decimal to four places. Am. $ 94 

4. A factor receives $ 988 to lay out after deducting liU 
commission of 4 per cent ; how much will remain to be 
laid out .* 

It is evident, he ought not to receive commission on hift 
otmi money. This question, therefore, in principle, does not 
differ from the preceding. 

Note, In questions like this, where no respect is had to 
lime, (II 81, ei. 4, note,} odd the rate to $ I. Aim. $950. 

5. A factor receives $1008 to lay out after deducting 

amount to? Ati*. $48. 



Discount. 6, Suppose I owe a man $ 397*50, to be paid 
in 1 year, without interest, and I wish to pay liim now ; liow 
much ought I to pay htm when the usual rate is 6 per cent ? 

I ought to pay him such a sum as, put at iiiterfsl, would, 
in 1 year, amount to $397*50. Tlie question, fheiefore, 
does not differ from the preceding. Ans. $376. 

Note An allowance made for the payioent of any sum 
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at money before it becomes due, as in the lut example, is 
called Discount. 

The sum whit h, put at interest, would, ill the time and 
at the rate per cent for which discouut is to be made, amount 
to tbe given sura, or debt, is called the pretetU teorih. 

7, What is the present worth of $834, payable id 1 year 
7 months and G days, discounting at the rate of 7 per cent ? 

Ans. $750. 

8, What is the disconnt on $321'63, due 4 ye^rs hence, 
discounting at the rate of 6 per cent ? Aiu, $62*26. 

9, How mncb ready money must be paid for a note <rf 
$ 18, due 15 months hence, discounting at the rate of 6 per 
cent.? Ana. $ 16'744. 

10, Sold goods for $650, payable one half in 4 months, 
and the other half in 8 mouthj ; what must be discounted 
for present payment ^ Ata. $ IS'873. 

11, What is the present worth of $56'20, payable in 1 

year 8 months, discounting at 6 per cent ? at 4J per 

cent? at 5 per cent? at 7 per cent? at 

7^ per cent ? -■■■-■ at S-pei" cent ? 

Ana. to the laat, $4S'869. 



7%« time, ToU per cent., and intereit bang gken, to find tk» 
prinevpal. 

ITBff. 1. What sum of money, put at interest 16 months, 
will gain $ lO'GO, at 6 per cent ? 

$ 1, at ^e given rate and time, will gain 'OS; hence, 
SlO'50-H $'0S= $131'25, the principal required; that 
i><, — Find the xnterett of ^l, at the given rate and tvne, by 
vjhich divide the given gain, or wUereit ; the quotient toill be tlte 
prmcipat required. , Ata. $131'25. 

2. A man paid $ 4'52 interest, at the rate of 6 per cent 
at the end of 1 year 4 months ; what was the principal ? 

Jns. $56 '50. 

3. A man received, for interest on a certain note, at the 
end of I year, $20; what was the principal, allowing the 
nte to have been 6 per cent ? Am. $ 333*333^ 



,ooyk' 



The pnndpai, interest, attd time being given, tojindthe njit 
per cent. 

TT 67. 1. If I pay $3'78 interest, for the use of $36 
for 1 year and 6 moDths, what is that pfr cent, i 

Tlie interest on $.36,at(mepeTceB(.tGe given time, is $'54, 
hence, $ 3'78 -f- $ '54 ^= '07, the rate required ; that is, — 
Find ike interest on the given sum, at 1 per cent, for the given ' 
time, by tchich divide the given interest f the guotierll mil be 
the rale at which interest was paid. Aiis. 7 per cent 

2. If I pay $2'34forlheuseof $468, 1 month, what is 
the rate per cent. ? Ata. 6 per cent. 

3. At $46'S0 for the use of $520, 2 years, what is tha^ 
per cent ? Am. 4^ per cenfc 



The prices at which goods are houghi and sold being given, to 
find the rate per cent, of gain or L0S9. 

IT 88. 1. If I purchase wheat at $ I'lO per bushel, and 
sell it at $ 1'37J per bushel, what do 1 gain per cent ? 

This question does not differ essentially from those in the 
foregoing paragraph. Subtracting the cost from the pricv 
at sale, it is evident I gain 27^ cents on a bushel, that is, 
^ of the first cost ^ ;:= '25 per cent, the Answer. That is, 
■ — Mate a common fraction, writing the gain or toss for the manera- 
tor, and the price at which the article was bought for the de- 
nominator f tlten reduce it to a decimal. 

2. A merchant purchases goods to the amount of $550; 
what per cent profit must he make to gain $ 66 ? 

Ans. 12 per cent. 

3. What per cent profit must he make on the same 

purchase to gain $ 38'50 ? to gain $ 24'76 ? to 

gain $2'75? 

Note. The last gain gives for a quotient 'OOS, ^'hich is ^ 
per cent The rate per cent, it must be recollected, (IT 81, 
note,) is a decimal carried to two places, or hiatdredths; six 
decimal expressions lower than hundredths are parts of 1 

4. Bought a hogshead of rum, containing 114 gallons, at 
96 cents per gallon, and sold it again at $ 1'0032 per gal- 
lon; what was the whole gain, and what was tlie gain pc 
cent f A i ^ 4'924, whole gain. 

"' ) 4J gain per cent . 
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5. A merchant bought a quantity of tea for $365, TChir>h, 
proTiog to have been damaged, he Bold for $332'15; what 
did he lose per ceat. ? Am. 9 per cent 

6. If I buy doth at $2 per yard, and sell it for $3'50 
per yard, what should I gun ia laying out $ 100 ? 

Am. $25: 

7. Bought indigo at $ 1'20 per lb., and sold the same at 
90 cents per lb. ; what was lost per cent. ? Ait). 25 per cent. 

8. Bought 30 hogsheads of molasses, at $600; paid in 
duties $2i)'66; for freight, $40'78; for porterage, $6'05, 
and for insurance, $3D'84: if I sell them at $26 per hogs- 
bead, how much shall I gain per cent ? Aiu.$ ll'695-{-. 



The priac^Mil, rate per cetit., and intere»t bemg ghen, to find 
the twie. 

IT 89. 1. The interest on a note of $36, at 7 per cent., 
was $3'78; what was the time ? 

The interest on $36, 1 year, at 7 per cent, ts $2'52; 
hence, $3'78^ $2'52 ^ 1'5 years, thetime required; thaf 
is, — Find ike interest for 1 year on the principal ffiven, at Iht 
gieeit rale, by which dioide the given interest ; the quotient irifl 

^ 6e the timereqmred, in years and decimal parts of a year ; the 
latter may then be reduced to months and days. 

< Ans, 1 year 6 months. 

2. If $31'7] interest be paid on a note of $226'50, 
what was the time, the rate being 6 per cent ? 

Ans. 2'33J = 2 years 4 months. 

3. On a note of $ 600, paid interest $ 20, at 8 per cent ; 
what was the time ? , 

Ant. '416 -|- ^ 5 months so nearly as to be called 6, and 
would be exactly 5 but for the fraction lost 

4. The interest on a note of $ 2I7'25, at 4 per cent, was 
$ 28'242 ; what was the time ? Ana. 3 years 3 months. 

JVole. When the rate is 6 per cent., we may divide th« 
interest by ^ the principal, removing the separatrix Itoo 
places to the left, and the qriotiettt will be the answer in 
months. 
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To find Ike itOeresl due on note*, ^c. when partial paymenti 
have been vtade, 

1T 90. In MasBttchuBetts the Itiw provides, that payments 
shall be applied to keep down the interest, and that neither 
uUereil nor payme^i shall ever dfoui mtereat. Hence, if the 
payment at any time exceed the interest computed to the 
mme time, that excess is taken from the principal ; but ii 
the payment be les» than the interest, the principal remains 
unaltered. Wherefore, we have this Rule : — Compute the 
interest to the first time when a payment was made, which, 
either alone, or toother with the preceding payments, if 
any, exceeds the interest then due; add that interest to the 
principal, and from the sum subtract the payment, or the 
«iu»ofthe payments, made within the time for which the 
interest was computed, and the reminder will he a new 
principal, with which proceed as with the first. 

1. Far v(dae rec^eedy I promise to pay James CoVAVT, or 
order, one hundred sixteen aallari tixty-tix cenlt and nz mxUt, 
■Mtlh interest. Ithy 1, 1822. 

$116,666. Samuel Rood. 

On this note were the following endorsements : 
Dec. 25, 1822, received $ le'ese 

July 10, 1823, $ 1*666 

Sept. I, 1824, $ 6'000 

June 14, 1825, j33'333 

April 15, 1826, $62'000 

What was due August 3, 1827 ? Ans. $ 23'775. 

The first principal on interest from May 1, 1822, $ 116*666 
Interest to Dec. 25, 1822, time of the first pay- 
ment, (7 months 24 days,) - - - 4'549 

Amount, $121*215 
Payment, Dec. 25, exceeding interest then due, 16'666 

Remainder for a new principal, - - - 104*549 
Interest from Dec. 25, 1822, to June 14, 1825, 

(29 months 19 days,) .... 15*490 

Amount carried forward, $120*039 



Note. In findingthe 
limes for computing the 
interest, consult IT 40. 
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Amount brought fonrud, $ 120*039 
Payment, Jul/ 10, 1823, lees than interest 

then due, .• - - - $ 1'6C6 
Payment, Sept 1, 1824, less than interest 

then due, .... S<000 

Payment, June 14, IS25, exceeding in- 
terest then due, ... 33'333 

— : Ji39'999 

Remainder for n new principal, (June 14, 1825.) 80'040 
Interest TrDm June 14, 1825, to April 15, 1628, 

(10 mouths 1 day,) - - . _ 4'015 

Amount, $ 64'05S 
62'000 



fayment, April 15, 1825, exceeding intereiit then 
due, .... 



Remainder for a new principal, (April 15, 1826,) $22'0S5 
Interest due Aug. 3, 1827, from April 15, 1826, 

(15 montlis 18 daj-s,) .... i<720 

Balance due Aug 3, 1827, - - $ 23'775 

2. For Do/uc Teceivtd, Ipnmtw to pag Jambs Lowell, or 
vrder, eight kmdred ttxly-Mnen doUor* aitd tSart^thrn ceatt. 
wUh inleral. Jan. 6. 1820. 

$ 867'33. Hiram Siuson. 

On this note were the following endorsements, viz. 
April 16, 1823, received $ 136'44. 
April 16, 1825, received ^319. 
Jan. 1, 1826, received J518'68. 

What remained due July 11, 1827? Aia. $215*103. 



COMPOUND INTEREST. 

TT 91. A promises to pay B $ 256 in 3 years, wit|i in- 
ters! annually ; but at the end of 1 year, not finding it con- 
venient to pay the interest, he consents to pny interwl on 
the interest from that time, the same aa on the priucipaL 

Note. Smple vtterat is that which is allowed for the 
principal only ; compowid intereit is that which is Bilowed 
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for both princ^xd and interest, when the latter is not pud ftt 
the time it becomes dae. 

Corapouad interest is calculated by adding the interest to 
the principal at the end of each year, and makingthe amoant 
the principal for the next succeeding yeai. 

, 1. What is the compound interest of $ 256 for 8 yean, 
at 6 per cent ? 

$ 256 given sum, or first principal. 
'06 

15'36 interest, ) . t jj j . il 

556-00 principi, j <" '" "'''"' »"«"'"■ 

271'36 amount, or principal for 2d year. 
'06' 

16'2816 compound interest, 2d year, > added to 
271'36 principal, do. ( gether. 

2S7'6416 amount, or principal for 3d year. 



I 17'25S46 compoundinterest,3dyear, } addedto- 
287'641 principal, do. j gether. 

304'899 amount 

256 first principal subtracted. 

Ang. $48'899 compound interest for 3 years. 

2. At 6 per cent, what will be the^ompound interest, auA 

what the amount, of $ 1 for 2 years } what the amount 

for 3 years f for 4 years ? for 5 years ? for 

6 years ? for 7 years ? for 8 years f 

Jhw. to ihe hat, $ 1'693-]-. 

It is plain that the amount of $ 2, for any given time, <^ill 
be 2 times as much as the amount of $ 1 ; the amount of 
$ 3 will be 3 times as much, &c. 

Hence, we may form the amounts of $ 1, for several years, 
into a table of mulliplien for finding the amount of my mm 
for the same time. 



,ti(K)^l>J 



Sian. 


Spereant. 


8p«c«>t. 


r«n. 


1 


1*06 


im ■ 


13 


2 


1<1025 


1'1236 


14 


3 


1' 16762 + 


1'1910I-- 


15 


4 


1'21550 + 


1 '26247- - 


16 


5 


I'27628-f. 


1 '33822 - - 


17 


6 


1'34009- 


1'41851 - - 


18 


7 


1'40710- 


1 '50353 - - 


19 


8 


l'4r745- 


1'59384-- 


20 


9 


1'55132- 


1'68S47-- 


21 


10 


iteasse- 


1 '79084 - - 


22 


11 


1'71033-- 


1 '89829-- 


23 


12 


1'795S5 + 


2'01219-- 


24 
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TABLE, 

Sbowing the amount of $ 1, or 1 £ ., &c. for t,ny number of 
years, not exceeding 24, al the rat^ « of 5 and 6 per cent 
compoDud interest 

I cent. Yun. 5 per cenl. II per cent. 

1'88564+ 2'13292-- 

1'97993+ 2'26090.- 

2'07892-|- 2'39655-- 

2<182S7+ 2'54036-- 

2'29201+ 2'69277-- 

2'40661-i- 2'S3433-- 

2'52695 SiOSSSg - - 

■f- 3*20713-- 

2'78596 -j- 3'39966 - - 

2'925B6 -f- 3'60353 - - 

3'07152-f 3'SI974-- 

3'22509 -j- 4'04893 - - 

Note 1. Four decimals in the above numbers will be ^f- 
ficienllj accurate for most operations. 

Note 2. When there are months and days, you may first 
find the amount for the yeart, and on that amount cast the 
interest for the months and days ; this, added to the amount, 
will give the answer. 

3. What is the amount of $600*50 for 20 years, at 5 per 
cent compound interest? at 6 per cent? 

$ 1 at 5 per cent, by the table, is $ 2'65329 ; therefore, 
2'65329 X 600'50 = $ 1593'30 -f- Ans. at 5 per cent ; and 
3'20713 X 600'50 — $ 1925'881 -}- Ana. at 6 per cent 

4. What 13 the amount of $ 40'20 at 6 per cent coDi- 

pound interest, for 4 years? ■ for 10 years ? for IS 

years ? for 12 jears ? for 3 years and 4 months ? 

for 24 years, 6 months, and 16 days ? 

' Am. to last, $169- ]27. 

Note. Any sum at compound interest will double itself 
in 11 years, 10 months, and 22 days. 

From what has now been advanced we dedace the foN 
lowing general ~ 

RULE. 

I. To find the interest when the tiine u 1 year, or, t" '" 
rate per cent, on any sum of money, without respect 1 1 
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the pTomim for iMttrance, eommitsion, &c., — Sfultipty Ute 
principal, or given sum, by the rale per cent, written hs a 
deciDial fraction ; tbe product, remembering to point otf as 
many places for decimals an tbere are deciinds in both tbe 
factotG, will be the interest, &c. required. 

II. When there are monlhs tmd days in tkcgiven lime, to find 
the interest on on^ aam of money at 6 per cent., — Multiply the 
priDcipal by the interest on $ 1 for the given time, found by 
inspection, and tbe product, as before, Avill be the iuteretit 
required. 

in. To find the wleresl on $1 (US per cent., for any given 
(tme, by impectioa, — It is only to consider, that the ceuig wiil 
be equal lo half the greatest even number of ihe months ; 
and the mUls will be 6 for the odd month, (if there be one,) 
and 1 for every 6 days. 

IV. If the swn given be wi pounds, shiUings, penrn and for- 
titings, — Reduce the shillings, Stc to the decimal of a poiiuJ, 
hy inspection, (? 76 ;) then proceed in all respects as in 
federal moaey. Haviof; found the interest, the decimal part, 
by reversing the operation, may be reduced back to shillings, 
pence and farthings. 

V. If the interest reqtdred be at any other rate than 6 per 
cent., (if there be tnoniha, or montha atid days, in tiie given Ittne,) 
— First find the interest at 6 per cent. ; then divide the in- 
terest so found by such part or parts, as the interest, «t the 
'^te required, exceeds or falls short of the interest at 6 per 
cent., and the quotient, or quotients, added to or sHbtractcd 
from the interest at 6 per cent., as the case may require, will 
give the interest at the rate required. 

jVole. The interest on any number of dollars, for 6 days, 
at 6 per cent, is readily found by cutting off the unit or right 
hand Sgure ; those at the left hand vvill show the interest In 
cents for 6 days, 

EXAlilPLE^ FOH PRACTJCAL. 

1. What is the interest of $ 1600 for 1 year and 3 months ? 

Aja. $ 120. 

2. Whatisthe interestof $E'811,forlyear 11 months.' 

J.a. $'663. 

3. What is the interest of $2'29, for 1 month 10 davR, 
at 3 per cent ? Aw. $ '009. 

4. What is tbe interest of « IS, for 2 years 1-1 day-i, at T 
percent? Am. $2'fi69 
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6. Wb&t is the interest of $17'6S, for 11 months 28 
days.' ' , An». $1'054. 

6. IVliat is the interest of $ 200 for 1 day ? 2 days ? 

3 days? .4 days? 5 days? 

Am. for 5 days, S0'166. 

7. What is the interest of half a mill for 567 years ? 

Am. *0'017. 

8. What is the interest of $81, for 2 years 14 days, at J 

per cent ? J per cent .' ■ ^ per cent i 2 per 

cent ? 3 per cent. .' 4^ per cent ? ■ 6 per 

cent ? 6 per cent ? 7 per cent f 7^ per 

cent? 8 per cent? 9 per cent? 10 per 

cent ? 12 per cent f 12J- per cent f 

Aat. to but, $20'643. 

9i What is the interest of 9 cents for 45 vears, 7 months, 

11 days? ' Atif. $0'246. 

10. A's note of $ 175 was given Dec. 6, 1798, on which 
was endorse<^ one year's interest ; what was there due Jan. 
1, 1803? 

Note. Consult ex. 16, Supplement to Subtraction of Com- 
pound Numbers. Ans. $ 207'22. 

11. fi'sDOte of $ 56'7S was given June 6, 1301, on inter- 
est after 90 days ; what was there due Feb. 9, 1802? 

Am. $58'19. 

12. C'b note of $ 865'37 was given Dec. 3, 1797 ; June 
7, 1800, he paid $97'16; what was there due Sept 11, 
1800? Atu. $328'32. 

13. Supposing a note of $ 3l7'92, dated July 5, 1797, ob 
which were endorsed the following payments, viz. Sept. 13, 
1799, $208'04; March 10, 1800, $76; what was there 
due Jan. 1, 1801 ? Ana. $83'991. 



samjsMsm to zhtbbbst. 

QUESTIONS. 

1. What is interest? 2. How is it computed f 3. What 

is understood by rate per cent f 4. by principal ? 

6. by amount? 6. by legal interest? 7. 

by commission ? 8. insurance ? 9. premium f 

10. policy? 11. stock? 12. What is under- 
stood by stock being at par? 13. above par? 14. 
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I below par f 15. The rate per cent, is a decimal cai^ ' 

ried to how many places ? 16. What are decimal exprea- 
eions Jouxr than hundredths P 17. How is interest, (wben 
the time ia 1 year,) commission, insurance, or any thing else 
rated at so much per cent, without respect to time, found ? 
18. When the rate is 1 per cent, or less, how may the ope- 
ration be contracted ? 19. How is the interest on $ 1, at 

6 per cent for any given time, found by inspection ? 20. 
How is interest cast, at 6 per cent., when there are months 
and days in the given time ? 21. When the gtren time is 
less thui 6 days, how is the interest most readily found ? 
22. If the sum given be'in pounds, shillings, &c., how is in- 
terest cast? 23. When the rate is any oflier than 6 per 
cent, if there be months and days Id the given time, how is 
the interest found ? 24. Whatislhe rale forcastingiuterest 
on notes, &c. when partial payments have been made, and 
what is the principle on which the rule is founded ? 25. 
How may the principal be found, the lime, rate per cent, 
and amount being given i 26. What is understood by dit- 
coant? 27. by present worths 28. How is the prin- 
cipal found, the time, rate per cent, and interest being given? 
29. How is the rate per cent, of gain or loss found, the 

Sices at which goods are bought and sold being given f 30. 
ow is the rate per cent, found, the principal, interest, and 
time being given ? 31. How is the time fouud, the princi- 
pal, rate per cent, and intprest being given ,' 32. What is 

simple interest? 33. compound interest? 34. How' 

is compound interest computed ? 

EXERCISES. 

1. What is the interest of $ 273'Gl for I year 10 days, at 

7 per cent? Am. $19'677. 

2. What is the interest of $486 for 1 year, 3 months, 19 
days, at 8 per cent ? Ana. $ 50'652. 

3. D's note of $ 203'17 was given Oct. 6, 1808, on inter- 
est after three months; Jan. 5, 1809, he paid $50; what 
was there due May 2, 1811 ? Ana. $ 174'53. 

4. E'a note of $870'05 was given Nov. 17, 1800, on in- 
terest after 90 days ; Feb. ll,1805,hepaid $186'06; what 
was there due Dec. 23, 1807? Am. $1045'34. 

5. What will be the annual insurauce, at ^ per cent., on 
a house valued at $ 1600 ? Am. $ 10. 
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6. What will be the insurance of a ahip and cai^, talued 

at $ 5643, at 1^ per cent ? at ^ per cent ? at ^ 

per ceat I at ^ per cent ? ' at f per cent ? 

Note. Consult V 62, ex. 11. 

An$. atf pMcent $4«'31i2. 

7. A man having compromised with his creditors at 62A 
cents on a dollar, what must he pay on a debt of $ 137'46? 

Ara. $86<912. 

8. What is the value of $800 United States Bank stock, 
at 1124. per cent? Aia. J 900. 

9. What is the value of $ fWOTS of stock, at 93 per cent. ? 

Am. $621 '497. 

10. WhatprincipalatTpercent will, in 9 months 18 days, 
amount to $422'40? Ant. $400. 

11. What is the present worth of $426, payable in 4 
years and 12 days, discounting at the rate of 5 per ceat ? 

In large sums, to bring out the cents correctly, it will 
sometimes be necessary to extend the decimal in the divisor 
to five places. Am. $354'506. 

12. A merchant purchased goods for $ 2S0 ready money, 
and sold them again for $300, payable in 9 months; what 
did he gain, discounting at 6 per cent f Atu. $ 37'08I. 

13. Sold goods for $3120, to be paid, one half in 8 
months, and the other half in 6 months ; what must be dis- 
counted for pi^esent payment ^ Ant. 68'492. 

14. The interest on a certain note, for 1 year 9 months, 
was $ 49'87d ; what was the principal ? Ant. $ 47S. 

16. What principal, at S per cent, in 16 months 24 days, 
will gain $35? Ant. $500. 

16. If I pay $15'S2 interest for the use of $500,9 
months and 9 days, what is the rate per cent ? 

17. If I buy candles at $'167 per lb., and sell them at 
20 cents, what shall I gain in laying out $ 100 1 

Am. $19'76.- 

18. Bought hats at 4 s. apiece, and sold them again at 4 s. 
9 d. ; what is the profit in laying out 100 £ . ? 

Am. 18 £. 16a. 

19. Bought 37 gallons of brandy, at $1'10 per gallon,, 
and sold it for $ 40 ; what was gained or lost per cent ? 

20. At 4 3. 6 d. profit on I £., hawmuchisgainedinlsyiDg 
out 100 £., that IB, howmuch per cent? Ant. 22 £. 10 a. 

21. Bought doth at $4'48 per yard; how must! selitt 
to gain 12^ per cent ? Am. $6*01, 
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22. Bougltt a baiTel of powder for 4 £ . ; for how macli 
must it be sold to lose 10 per cent ? Aas. 3 £ . 12 s. 

23. Bought cloth at 15 a. per yard, wfaich not proving so 
good as I expected, 1 am content to lose '17^ per cent. ; how 
must I sell it per yard .' Aja- 12 s. 4^ d. 

24. Bought 50 gallons of brandy, at 92 cents per galloo, 
but by accident 10 gallons leaked out ; at what rate must I 
sell the remainder per gallon to gain upon the whole cost at 
the rate of 10 per cent. ? Ana. $ 1'265 per gallon. 

25. A merchant bought 10 tone of iron for $ 960 ; the 
freight and duties came to $ 145, and his own charges to 
$25; how must he sell,it per lb. to gain 20 per cent by it? 

Ans. 6 cents per lb. 



BQUATIOXr or TA-VmSNTB. 

IT 9A. Equation of payments is the method of findingthe 
mean time for the payment of several debts, due at different 

1. In how many months will $ 1 gain as much as 5 dol- 
lars will gain in 6 months .' 

2. In how many months will $ 1 gun as much es $40 
will gain in 15 months ? Ana. 600. 

3. Id how many months will the nse of $ S be worth as 
much as the use of $ 1 for 40 months ? 

4. Borrowed of a friend $1 for 20 months; afterwards 
lent my friend $ 4 ; how long ought he to keep it to become 
indemnified for the use of the $ 1 ? 

5. I have Uiree notes against a man ; one of $ 12, due in 
Smonths; one of $9, due in 5 monlbs; andtiie other of 
$ 6, due in 10 months ; the man wishes to pay the whole at 
once; in what time ought he to pay it? 

$12for 3 months is the same as $ 1 for 36 mondis, and 
$ 9 for 5 months is the same as $ 1 for 45 months, and 
$ 6 for 10 months is the same as $ 1 for 60 months. 

27 141 

He might, therefore, have $ 1 141 months, and be may , 

keep 27 dollars ^ port as long ; that is, 4jy- =: 6 mcmthji | 
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Hence, To find the mean fime jbr seteral payments, — Ilin.E * 
■~-Muttiplf each sum by its time of pnymeDt, and divide ttiu 
sum of the producli by the sum of the pmfmeTiu, end the 
quotient will be the answer. 

Note. This rule is founded on the suppositioa, that what 
is gained 'by keeping a debt ^ certain time after it is due, is 
tiie same as what is lost by paying it an equal time before it 
is due ; but, in the Grst caae, the gmn is evidently equal to the 
miereit on the debt for the given time, while, in the second 
ease, the lost is only equal to the diteoiatt of the debt for that 
time, which is always leu than the inieresl; therefore, the 
mie is not exactly true. The error, however, is so trifling, 
in most questiooa that occur in biuiDeu, as scarce to mrait 
notice. 

6. A merchant has owing him $ SOO, to be paid as fol- 
lows : $ 50 in S mouths, $ 100 in 5 months, and the rest in 
8 moD^is; and' it is agreed to make one payment of the 
whole : in what time ought that payment to be ? 

Ata. 6 months. 

7. A owes B $ 136, to be pud in 10 months ; $ 96, to be 
paid in 7 months ; and $ 260, to be paid in 4 months : what 
IB the equated time for the payment of the whole ? 

Am. 6 months, 7 days -\-. 
6. A owes B $ 600, of which $ 200 is to be paid at the 
present time, 300 in 4 months, and 300 in 8 months ; what 
IS the equated time for the payment of the whole ? 

Aiu. 4 months. 

9. A owes B $ 300, to be paid ad follows : ^ in 3 months, 

^ in 4 months, and Uie rest in 6 months : what is the equated 

time ? Ata. 4^ months. 



RATIO I 

TBS RSKATZOMT OF BTIIIMIBIIIISi 

V 93. 1. What part of 1 gallon is 3 quarts f 1 gallon is 
4 quuts, and 3 quarts is } of 4 quarts. Ans. j of a gallon. 

2. What put, of 3 quarts is 1 gallon t I gallon, beinc 4 
quarts, is ^ of 3 quarts ; that is, 4 quarts is 1 time 3 qnaita 
and ^ of another tune. Ans. (=1^. 
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3. Wb&t port of 6 bashela is 13 bushels? 

FiLdiog what part one number is of another is the same 
as finding what is called the ratio, or relalioa of. one numbt^r 
to another; thus, the question, What part of 5 bushels is 12 
bushels f is the same as What is the ratio of 5 bushels to 19 
bushels ? The AnmeeT is -i^ — 2f . 

RoiiOy therefore, may be defined, the number of tiroes one 
oumber is containei) in another ; or, the number of times one 
quantity is contained in another quantity of the same kind. 

4. What part of 8 yards is 13 yards i or, What is the ratio 
of 8 yards to 13 yards?- 

13 yards is -^ of 8 yards, expressini; the division ^tltonoi/y. 
If now we perform the division, we have for the ratio 1 % ; 
that is, 13 yards is I time 8 yards, and | of another time. 

We have seen, (H \6,ngti,) that division may be exprcAsed 
fractvmaU^. So also die ralio of one number to another, or 
the part one number is of another, may be expressed fra^- 
tioDilIy, to do which, make the number whi<:Ii is called the 
port, whether it he the larger or the smaller number, the nu- 
ffwrotor of a fraction, under which write the othernumberfor 
a denominator. When the question is. What is the ratio, &c. i 
the number Itut named is the part ; constiqucntly it must be 
made the numerator of the fraction, and the number firU 
named the denominator. 

6. What part of 12 dollars is 11 dollars? or, II dollars ia 
what part of 12 dollars ? 1 1 is the number which expresses 
the part. To put this question in the otherform, viz. What 
is the ratio, &c. ? let that number, which expresses the part^ 
be the number foil named; thus. What is the ratio of 12 dol- 
lars to U dollars? Am. \^ 

6. What part of 1 £ . is 2 s. 6 d. ? or, What is the ratio of 
1 £ . to 2 B. 6 d. ? 

1 X. = 240 pence, and 2 s. 6 d. ^ 30 pence ; hence, 
^^ = I-, is the Amwer. 

7. What part of 13 s, 6 d. ia 1 £. 10 s. I or, Whgt is the 
ratio of 13 s. 6 d. to 1 £. 10 s. 1 Am. ^. 

a What is the ratio of 3 to 5? of 5 to 3! of 

7 to 19? of 19 to 71 of 1510 90? of 90 to 

IS? .of 84 to 160? of 160 to 84? of615 lo 

1107 ? of 1107 to 6159 Am. to the Ust, J. 
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FROFORTIOiri 
TBS mnU! OF TBRBIL 

irft4. 1. If a piece of dotli, 4 yards long, cost 12 dollars, 

what will be the cost of a piece of the same cloth 7 yards 

Had this piece contained twice the number of yards of the 
first piece, it is evident the price would have been twice a^ 
much ; had it contaioed 3 times the number of yards, the 
price would have been 3 times as much ; or had it cootained 
only half the number of yards, the price would have been 
only half as much ; that is, the cost of 7 yards wiii be such 
part of 12 dollars as 7 yards is part of 4 yards. 7 yards is 
j of 4 yards ; consequently, the price of 7 yards must be j- of 
the price of 4 yards, or { of 12 dollars. { of 12 dollars, that 
is, 12 X J = V^ = 21 dollars, Antwer. 

2, If a horse travel 30 miles in 6 hoars, how many miles 
will he travel in 11 hours, at that rate ? 

11 hours is -V^ of 6 hours, that is, 11 hours is 1 time 6 
hours, and f of another time j consequently, he will travel, iu 
1 1 hours, 1 time 30 miles, and f of another time, that is, the 
ratio between the distances vyili be equal to the ratio be- 
tween the times. 

-V- of 30 miles, that is, 30 X Y" = H* = ^5 miles. It 
then, no error has been committed, 65 miles must be -y- of 
iO miles. This is actudly the case j for ^ ^ -^ 

Aia. 55 miles. 

Quantities which have the same ratio between tkem are 
said to he pToportioital. Thus, these four quantities, 

6, 11, 30,' 55, 
written in this order, being such, that the second contains 
the first as many times as the fourth contains the third, that 
b, the ratio between tlie third and fourth being equal to the 
ratio between the first and second, form what is called a pro- 
portion. 

It follows, therefore, that proportion is a combination of' two 
equal raftos. Ratio exists between two numbers ; but pro- 
por&m requires at least three'i 
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To denote Ihot there is a proportioD between the numbers 
6, 11, 30, and 5-5, ihej are writleH'lhus :— 

6 : 11 : : 30 : 55 
which is read, 6 is to U as %) is to 55; that is, 6 is the 
same part on 1, that 30 is of 55; or, 6 is conLained in 11 as 
man^ times as 30 is contained in 55; or, lastly, the ratio or 
relation of 11 to 6 is the same as that of 55 to 30. 

^ SO. The first term of a ratt.i, or relation, ia called the 
tmteeedetU, and Uie second the eontequent. In a proportion 
there are two autec«dents, and two confleqnents, viz. the an- 
tecedent of the first ratio, and that of the second ; the con- 
sequent of the first ratio, and tbat of the second. In the 
proportion 6 : 1 1 : : 30 : 65, the antecedents are 6, 30 ; the 
conxeqnent;, 11, 53. 

The conseijuent, as we have alFepdyeeen, is taken for the 
numerator, and the antecedent for the denominator of the 
fraction, which expresses the ratio or relation. Thus, the 
first ratio is -^^ the second JJ == -%i^ ; and that these two 
ratios are equal, we know, because the fractions are equaL 

The two fractions ^ and ^J being equal, it follows thai,' 
by reducing them to a common denominator, the numerator 
of the one will become equal to the numerator of the other, 
and, consequently, that 11 multiplied by 30 will give the 
same product as 53 multiplied by 6. This is actually the 
case ; for 1 1 X 30 = 330, and 55 X 6 = 330. Hence it 
follows, — If four Kamben be ia proportion, theproduct of ihe 
firtt and lail, or of Ok bno extremes, ia equal to the product of 
Ihf second mid Hard, or of the two meas*. 

Hence it will be easy, having three terms in a proportion 
given, to find the fourth. Take the latt example. Know- 
ing ^at the distances travelled are in proportion to the times 
or hours occupied in travelling, we wnte the proportion 
thus: — 



Xow, since the prodnct of the CTttremes is equal to the 
prodnct of the means, we multiply together the two tneans, 
11 and 30, which makes 330, and, dividing this product by 
the known extreme, 6, we obtain for the result S5, that it, 
95 miles, wUcb.ia the other extreme, or term, sought 
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3. At $ 54 for 9 barrels of flour, bow maay bands Dwjr 
i)e purchased for ^ 186 ? ■ . ■ . 

In this question, the unknown quantity is the number of 
liSTreis bought foi } 186, whuA ought to contain the 9 bar> 
rels OS many times as $186 coittUQs $54; we tl)us get the 
/oUoiring proportion : 
M>n. dQrta» imrnb. bunii. The product, 1674, 

M --J-S^ :: 9 : of ibt hvo mei^s, dil 

Z_ Tided by 54, the 

54 } 1674 ( 31 barreb, the Answer. known extreme, gires 
' 102 31 barrels for the 

other extreme, which 

54 is the term soDgh^ 

54 or .dnmon". 

Any three terms of a proportion being given, the operation 
by which we find the fourth is called the Rule of Three. A 
just solution of the question will sometimes require, t)tat the 
order of the terms of a proportion he changed. This may 
he done, provided the terms he so placed, that the product 
of the extremes shall be equal to that of the means. 

4. If 3 men perform a certain piece of work in 10 days, 
-how long will it take 6 men to do the same } 

The number of days in which 6 men will do the work fac- 
ing the term sought, the known terni 'of the same kind, viz. 
10 days, is made the third term. The two remaining terms 
are 3 men and 6 men, the ratio of which is J. But the 
more" men tliere are employed in the work, the lets lime will 
be required to do it; consequently, the days wilUbe /ess in 

Tlie rale nf Ihree, bas sometimes been divided inloi/inil oud int«r», a dii- 
tiRTtiun vhTcb is VA»\\y luelesi. ll taiiy nol Inwevec be amiu (o explain, in tbis 
plare. in whu ihiH disiinelion mnaisij. 

Tlie Rule of Thru Dirtcl a wlien more requires mort, or Itti requires le», an 
inlljisciampte;— ir3mfudigaiwnch48r«eiiongin a peflain liins.ho"' msny 
Ibol will 12 man die m Ihe same time 1 Here il It nbvioui, that the nart mea 
ibere are emirioyed, Ibe nwe work will be dmw ; and ibererore, in ibis ijisiance 
tnnre requires mora. Agnin :— If 6 men dig4B feel in a giveu lime, bow mueh 
will 3 men dig in the same lime ) Here (Burequiresfcis, ibclbe feu men Uiar* 
are emiilayad, Uie Ua wdrk will be done. 

The Rait of Thrtr JnwM is when aiorc t<:caiies lea, or !,is requires more, a* 
in Ibis eiRmplei—irnmendig a FenainqiiDiililjor trench In 14 hours, how msni 
hours will il .-vquire IS men to d^ ibc frjar qu.-inti 

r^i't 
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proportion u the nnrober of men is greater. There u still a 
proportion in this cage, but the order of the tenns is inverted; 
for the number of men in tiie second set, being two times 
Aat in the first, will require only one half the time. The 
first number of days, therefore, onght to contain the second . 
as nimy times as the second- number of men contains the 
first This order of the tenns being the reverse of that as- 
signed to them in announcing the question, we say, that the 
number of men is- in the meene ratio of the number of days. 
With, a view, therefore, to the just solution of the question, 
we reverse the order of the two first terms, (in doing which 
we invert the ivtio,) and, instead of writing die proportion, 
3 men : 6 men, (f,) we write it, 6 men ; S men, (f,) that is. 



Note. We invert the ratio when we reverse the order 
of the terms in the jiroportion, because then the antece- 
dent takes the place of the consequent, and the consequent 
that of the antecedent ; conseqnentiy, the terms of the lra&- 
tion which express the ratio are inverted ; hence the ratio 
is inverted. Thus, the ratio expressed by f = 2, being in- 
verted, is f = J. 

Having stated the proportion as above, we divide the pro- 
duct of the means, (10 X 3 = 30,) by ^e known extreme, 
6, which gives 6, that is, 6 days, for the other extreme, or 
term sought Ant. 5 days. 

From the examples and illustrations now given we deduce 
the following general 

RULE. 

Of the three given numbers, make that the third term 
which is of the same kind with the answer sought. Then 
consider, from the nature of the question, whe&er the an- 
swer trill be greater or less than this tenn. If the answer is 
, to be greater, place the greater of the two remaining num- 
bers for the second term, and the less number for the first 
term ; but if it is to be less, place the less of the two re- 
maining numbers for the second term, and the greater far 
the first; and, in either case, multiply tiie second and tliird 
terms together, and divide tite product by the first for the 
answer, which will always be of the same denomination u 
the third tesa. l,,oo*;k' 
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JViXe 1. If the first and second tenns contain differeat de- 
nominations, they must both be reduced to the some de- 
nomination ; aad if the third 'term be a compound number, it 
either must be reduced to mlegen of the lowest dettommatioa, 
or the low denomiaations must be reduced to ^fraction of 
the highest denomnaHon contained in it 

JViXe 3. The same rule is mplicaUe, whether the given 
quantities be integral, fractional, or decimaL 

EXAMPLES FOK PRACTICE. 

6. If 6 horsea consume 21 bushels of oats in 3 weeks, 
how many bushels will serve 20 hoisea the same time ? 

Ass. TO bushels. 

6. The above ^uctlion reversed. If 20 horses consume 70 

bushels of oata in 3 weeks, how many bushels will serve 6 

horses the same time i Am. 21 bushels. 

T. If 365 men consume 75 barrels of provisions in 9 

months, how much will 500 men consume in the same time? 

Ans. IDSfl barrels. 

S. If 60O men consume 102^ barrels of provisions iu 9 

months, how much will 366 men cousome in the same 

time i Am. 75 barrels. 

'^ 9. A goldsmith sold a tankard for 10 £ . 12 s., at the rate 

of 6 s. 4 d> per ounce ; I demand the weight of it 

Ans, 39 oz. 15 pwt 

10. If the moon move 13° W 36" in 1 dav, in what lime 
does it perform one revolution ? Ans. 27 days, ,7 h. 43 m. 

11. If a person, whose rent is $ 145, pay $ 12*63 parish 
taxes, how much should a person pay whose rent is $ 378 ? 

Ans. $32'925. 

12. If I buy 7 lbs. of sugar for 75 cents, how many pounds 
can I buy for $ 6 ? Am. 56 lbs. 

13. If albs, of sugar cost 25 cents, what will 100 lbs. of 
coffee cost, if S lbs. of sugar are worth 6 lbs. of coffee i 

Asm. $20. 

14. If I give $6 for the use of }100 for 12 months, 
what must 1 ^ve for the use of $ 357*82 the same time i 

Ans. $21<469. 

15. There is a (listem which has 4 pipes; the first will 
fill it in 10 minutes, the second in 20 minutes, the third in 
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40 miDntes, siiid the fourth io SO minutes; in wfant time will 

tH foiir, running together, mi it ? 

i^ + A+A + «\r = ift cistern in 1 minute, 

16. If a family of 10 persons spend 3 bushels of malt in 
a montb, how many bushels will serve them when there we 
80 in the family ? Jm. 9 bushels. 

Note The rule of proportion, although of frequent use, ' 
is not of indispensable necessity ; for all questions under it 
may be solved.'on general principles, without the formality 
of a proportion J that is, by analym, as already shown, IT 65, 
ei. I. Thus, in the above example, — If 10 persons spend 
3 bushels, 1 person, in the same time, would spend ^ of 3 
bushels, liiat is, ^ of a bushel ; and 30 persons would spend 
SO times as much, that is, f$ ^ 9 bushels, as before. 

17. If astaif, 5 ft 8 in. in length, cast a shadow of 6 feet, 
bow high is that steeple whose shadow measures 153 feet? 

Ana. 144J feet 

18. TTie wme hy anid'gna. If 6 fl. shadow require a staff 
of 5 fl. 8 in. = 68 in., 1 fl. shadow will require a staff of 
J of 68 in. or ^ in. ; then, 153 ft. shadow will require 153 
timesasmuch; thatis, ^ X 153 1= .ui^ — 1734 in. = 
144i ft., as before. 

19. If 3je. sterling be equal to4£. Massachusetts, how 
much Massachusetts is equtJ to 1000 £ . sterling i 

Jm. 1333£.6s. 8d. 

20. If 1333 je . 6 3. 8 d. Massachusetts, be equal to 1000£ . 
sterling, how much sterling is equal to 4 £. Massachusetts? 

Am. 3£. 

21. If 1000 £ . sterling be equal to 1333 £. 6 s. 8 d. Mas- 
sachusetts, how much Massachusetts is equal to 8 £. ster- 
ling ? ■ An».A&. 

22. If 3 £ . sterling be equal to 4 £ . Massachus^ls,, how 
much sterling is equd to- 1333 £ . 6 s. 8 d. Massachusetts > 

Aat. 1000 £ . 
.23. Suppose 2000 soldiers had been suj^lied with breed 
iaufficient to last them 12 weeks, allowing each man 14 
ounces a day; but, on examinatiou, they find 105 barrels, 
fiontaining 200 lbs. each, wholly spoiled ; what must the al- 
lowance be to each man, that the remainder may last them 
*he some time ? Aa». 12 01. a day. 
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24. Suppose 2000 Eoldiera were put to an ■llowance of 
12oz. of bread per day for 12 weeks, having a seveDth part of 
their bread spoiled; what wbs the whole weight of their 
bread, good and bad, and how much was spoiled I 

. J The whole weight, 147000 lbs. 
■*'"■ ^ Spoiled, - - 21000 lbs. 

25. ■ ' 2000 soldiers, having lojvt l05 barreli of bread, 
weighing 200 lbs. ?«ch, were obliged to subsist on 12 oz. a 
da; for 12 weeks ; hail none been lost, they might have had 
14 oz. a day ; what was UiC whole weight, including what 
was lost, and how much had they *? subsist on ? 

, J Whole weight, 147000 Iba. 
■*"• \ Left, to subsist us, 126000 lbs. 

26. 2000 soldiers, after losing one seveniii part of 

their bread, had each 12 oz. a day for 12 weeks ; wbat w»> 
the whole weight of their bread, includiiig that lost, and how 
much might they have had per day, each man, if none had 
been lost ? C Whole weight, 147000 lbs. 

Ab>. ?Loss, - ' 21000 lbs. 
' . ( 14 oz. per day, had none been lost. 

27. There was a certain building raised in 8 months by 
120 workmen; but, the same being demolished, it is required 
to be built in 2 months; I demand how many men must 
be employed about it Ana. 480 men. 

28. There is a cistern having a pipe which will empty it 
in 10 hours; bow many pipes of tbe same capacity \nU 
empty it in 24 minutes ? Aia. 25 pipes. 

29. A garrison of 1200 men has provisions for 9 months,' 
■t the rate of 14 oz. per day; how long will the provisions 
last, at the same allowance, if the garrison be reinforced by 
4U0 men ! Atu. 6J months. 

30. If apiece of land, 40 rodrin length and 4 in breadth, 
make an acre, how wiiie must it be when it is'but 25 rods 
long ? ' Ans, 6J rods. < 

31. If a man perform a journey in 15 days when the day* 
are 12 hours long, in how many will he do it when the day* 
ate hut 10 hours long ? . - Aju. 18 days. 

d2. If a field will feed 6 cows 91 days, how long will it 
feed 21 cows.'' Atia. 26 days. 

33. Lent a friend 292 dollars for 6 months; some time 
after, he lent me 806 dollars ; how long may I keep it to 
balance the favour } Am. 2 monllu 6 -f dan. 
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34. If 30 men can perform a piece of wort in 11 days, 
bow maoy men will accompliiib another piece of work, 4 
times as big, in a fifth part of the time ? Am. 600 men. 

35. If ii tb. of sugar cost -^ of a shilling, what ivill Jf 
of a llx. coBtf Ann. 4 d. 3?^H 1- 

Note. See IT 65, ex. 1, where the above question is 
Eolved by analysis. The eleven following are the next suc- 
ceeding examples in the same IT. 

36. If 7 lbs. of sunir cost £ of a dollar, what cost 12 lbs. i 

■■ ': . ■ "~ ;. ■',./■' A«3. $lf 

37. If 64 yds. of cfoth cost $ 3, what cost 9+ yds. ? 

■-,■*/ .-"' ''i ■ .' ' ■ ., -_, Ana. $4'269 

38. If 2 oz. of silver Ai* $ 2'24, what costs J oi. > 

'■"':■'' '. Ans. $ 0*84. 

39. Iff 02. Cost $|i, what doits 1 oz. ? Am. $ 1'2S3. 
< 40. If i lb. less byilb cost 13J d., what cost 14 lbs. 

less by i of 2 lbs. ? Ans. 4 £ . 9 s. 9;^ d. 

41 . If f yd. co^t $ J, what will 40J yds. cost } 

■„■■.'■ ■-;' -, . . . ■' .- ,diM. $59'062. 

42. If^ofafehipcoSl$251, what is 5^ of her worth ? 
■'.. \ , '^ ',-'.. ' :. Am. S53'785. 

43. At 3J jE . per cwt.', wtat will SJ lbs. cost .> 

Am. 6 s. 3^ d. 

apb 44. A merchant, owning \<i^9, vessel, sold \ of his share 

;■' for $ 957 ; what was tlie vessel worth ? Am. % 1*794 '375. 

,..■> - 45. Iffyd-costf £.,whatwill-ftof anell Englisbcost? 

Am. 17 s. I d. 2f q. 

46. A merchant bought a number of bales of velvet, each 
.. / contAyiing 129^ y^^-i ^' the rate of $ 7 for 5 yds., and sold 

tfrtd,' out at the rate of $ 1 1 for 7 yds., and gained $ 200 
by the bargain ; how many bales were there ? Am. 9 bales. 

47. At $ 33 for 6 barrels of flour, what must be paid for 
. 178 barrels? , . Am. $979. 

48. At $ 2'25 for 3'17 cwt. of hay, how much is that per 
ton? Am. 8 14' 195. 

49. If 2'5 lbs. of tobacco cost 75 cents, how much ttill 
185 lbs. cost.' Am. $5'55. 

50. What is the value of '15 of a hogshead of lime, at 
$2'39perhhd. .> Ana. $0'3585. 

51. If '15 of a hhd. of lime cost $ 0<3565, what is it per 
uhd.? Asia. $2'39 
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COMVO0NI) PROPORTION. 

IT 09. It frequently hEkppetis, that tlie relation of the 
^antity requiifed, to the giren (i\mi)tity of the^ same kind, 
depends upon several eircuinstftoceB coaibined together; it 
is theu called Cotopoimd Profmrlim, or DmiMe Auk of Three. 

1. If a man travel 273 miles in 13 AayS, travelling only 
7 lioiirs in a day, how many, miles will he travel in 12 days, 
if he travel 10 hours in a day ? 

This question may be solved several ways. First, by analy- 
sis: — 

If we knew how many mlFes thfe man travelled in 1 hour, 
it is plain, we might take thisnuraher 10 times, which woiild 
be the number of miles he would travel in 10 hours, or in 1 
of these long days, and this again, taken 12 times, would be 
the number of miles he would travel in 12 days, travelling 
lu hours each day> 

If he travel 273 miles in 13 days, he will travel ^ of 273 
miles; that is, ^^tnlles in 1 day of 7 hoars; and f of *^ 
miles is ^^ miles, the distance he travels in 1 hour ; then, 
10 limes Yt'^ = 2^ miles, the distance he travels in 10 
hours; and 12 limes ^fft = ^y^ — 360 miles, the dis- 
tance he travels in 12 days, travelling 10 hours each day. 

Atis. 360 miles. 

But the object is to show how the question may be solved 
hypropoTlion : — 

First; it is to be regarded, that the number of miles tra- 
velled over depends upon two circumstances, viz. the num- 
ber of days the man travels, and the number of k&iirs he 
travels each day. 

We will not at first consider this latter circumstance, but 
suppose the number of hours to be the same in each ease : 
the question then will be, — Ifainan travel 27S miles in 13 
daySf koio mam/ miles vail he travel in 12 dagt 1 This will 
furnish the following proportion ; — 

13 da^s : 13 days : : 273 miles : miles 

which gives for the fourth term, or answer, 252 miles. 

Now, taking into consideration the Uher circumstance, or 
that of the howrs, we must aay, — If ft sum, traveUing 7 }ioitrs 
adayjor a eerlain Ttamber of days, traneh 25}i i..'tei, hoio far 
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wiU he irmel in the nme lime, if he iraoel 10 houn in a day ? 
This will lead to the following proportion : — 

T hours : 10 hours : : 252 miles : miles. 

This pFes for the fouith term, or uiiwer, 360 miles. 

We see, then, that 273 milefl has to the fourth term, or 
iJiswer, the same proportiou that 13 days has to 12 days, 
and that 7 hours has to 10 hmirs. Stating this 'sc the foim 
of a proportion, we have 

'?£•„; ;?h.T.| - ™»ii- -« 

by which it appears, that 273 is to be multiplied by both 12 
and 10 ; that is, 273 is to be multiptied by the product of 
la X 10, and divided by the product of 13 X 7, which, be- 
ing done, gives 360 miles for the fourth term, or answer, as 
before. 

' In the some manner, any question relating to compound 
proportion, however complicated, may be stated and solved. 

2. If 248 men, in 6 days, of 1 1 hours each, can dig a trench 
230 yarda long, 3 wide, and 2 deep, in how many days, of d 
hours each, will 24 men dig a trench 420 yards long, 5 wide, 
and 3 deep } 

Here the number of days, in which the proposed work can 
be done, depends on fine ciTCtnuslances, viz. the number of 
men employed, the number of hours they work each day, 
the length,, breadth, and depth of the trench. We will con< 
sider the question in relation to each of these circumstances, 
in the otder in which they have been named: — 

1st. The numier of men employed. W^cre ell the circum- 
stances in the two cases alike, except the number of men and 
the number of days, the question would consist only in find- 
ing in how many days 24 men would perform the work which 
24S men had done in 5 days ; we should then have 
24 men : 248 men : : 6 days : days. 

2d. Hours in a day. But the first labourers worked 11 
hours in a day, whereas the others worked only 9 ; lets houn 
^vill require more days, which will give 

9 hours : II hours :: 6 days : days. 

ZA. Lejiglh of the dilchet. The ditches being of unequal 
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length, as many more days will be nee^SBftry ar At: second 
is longer than the first; hence ^e shall have 

230 length, : 420 length : : 5 days : days. 

4th. Widths. Taking into coQsideifttion the widths, which 
are different, we have 

3 wide : 5 wide i : 5 days : ,. days. 

fdt. Depths. Lastly, the deptlis being difierent, we have 

2 deep ; 3 deep : : fi days : days. 

It would seem,, therefore, that 5 dkys has to the fourth 
term, or answer, the same proportion 

that 24 men has to 248 men, whose ratio is ^, 
that 9 hours had to II hours, tlie lalio o£ which is -Vt 

that 230 length has to 420 length, _ JJJ, 

that ■ 3 width has to 3 width, |, 

that 2 depth has to 3 depth, : J;' 

all which stated iii I6rm of a prop6rtion, W« hive 



Itfen, 24 : 246" 
Hours, 9 : 



Depth,' 






IT #7. The condnued product of all the second terms 
248" X n X 420 X 5 X 3, multiplied by the third term, 
6 days, and this product dividea by the continued pro- 
duct of the first terms, 24 X 9 X 230 X 3 X ,2, gives 
288^9^ days for the fourth term, or answer. 28S^. 

But the £r$t and second terms are the frfictions ^, ^, 
2§3i ^ ^"d ^, wliicn express the ratios of the men, and of 
Xfie hours, of the lengths, widths and debths of the *^'' 
ditches. Hence it follows, that thfc ratio of the numbt 
days given to the number of days sought, is equal to the pro 
duct of all the ratios, which result from a comparison of the 
.terms relating to each circumstance of the question. 

The product of all tile ratios is found by mulliplying to- 
gether the fractions which express them, thus, a r >rM"x ' aj o 
^3^g ^ ■^Cao') »i>d this fraction, - j^^ ', represents the 
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ntio of the qaantity required to the given qdasti^ of the same 
kind. A ratio resulting in Hiis muiner, from the multiplicit- 
tion of Bcverel ratios, is called a eompomd ratio. 

From the examples and illustrations now given we de- 
duce the following general 

BULE 

for solving qnestions in compound proportion, or double 
rule of three, viz. — Make that number which is of the 
■ame kind with the required answer, the third term/; and, 
of the remaining numbers, take away two that are of the 
sajne kind, and arrange them according to the directions 
givun in simple proportion ; then, any other two of the same 
kind, and so on till all are used. 

Lastly, multiply the third tenn by the continued product 
ol the second terms, and divide the result by the continued 
product of the first terms, and the quotient will be the fourth 
term, or answer required. '• 

■' ■' ■'-''■'; /BX AMPI.es FOR PBACTICE. .- ■■ ' 

1. If 6 men build a wall 20 ft long, 6 (t higbj and I' ft. 
thick, in 16 days, in what time will 24 men build one 200 
ft. long, 8 ft. high, and 6 ft. thick? Am. 80 days. 

2. If tlie freight of 9 hhds. of sugar, each weighing 12 
cwt, 30 leagnes, cost le £., what must be paid for the 
freight of SO tierces, each weiring 2^ cwt., 100 leagues i 

Am. 92£. 11 s. lOJ d. 

3. If 66 lbs. of bread be sufficient for 7 men 14 days, how 
much bread will serve 21 men 3 days ? Aiu. 36 lbs. 

The tame 6y analytu. If 7 men consume 56 lbs. of bread, 
1 man, in the same time, would consume i of £6 lbs. = 
^ lbs. ; and if he consume ^ lbs. in 14 days, he would 
consnme -j^ of ^ = ^ lb. in 1 day. 21 men would con- 
sume 21 tunes so much as 1 man; that is, 21 times ff =: 
m^ lbs. in 1 day, and in 3 days they would consume S 
times as much; that is, ^fj^ =: 36 lbs., as before. 

Aju. 36 lbs. 

Note. Having wrought die following examples by the 
rule of proportion, let the pupil be required to do the tame 
by anaiuna. 

4. u 4 reapers receive $11'04 for 3 days* work, how 
many men may be hired 16 days for $ 108'047 

1, AfAnt. 7 men. 
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^ ' ■') ''- -' \, ■'.''/' 

6. If 7 oz. 5 pwt of bread T>e bought for 4] d. when com 
is 4 8. S d. per bushel, what weight of it may be bought for 
1 s. 2 d. when the price per bushel is 5 s. 6 d. ? 

' :/'>:/■- i Am. 1 lb. 4 oz. S^^ pwta 

^'^. If 1 100 gain $ 6 In 1 year, what will % 400 gain in 
' SmtmthsJ ,. ./ ,--■.. 

'"'. Note. This aud the three following examples reciprocdly 
',■ prove each other. 

1. If $100 gam $6 in 1 year, in what time will #400 

gain $18? , ; . ^ ; , 

8. If $400 gain $ 18 in 9 months, what is the rate per 
cent per annum ? i ; / .' / ^ 

9. What principal, at 6 per cent per. aon.j will gain $ 18 
in 9 months ? .' / .-' .' / '/< ' 

10. A usurer put out $76 at interest, and, at the end of 8 
months, received, for principal and interest, $ 79 ; I demand 
at what rate per cent he received interest. 

.' / ; , An». 8 per cent 

. 11. If 3 men receive &^£. for 19^ days' work, how 
much must 20 men receive for 100^ days' ? 

Ans. 305£.Os. 8d. 



SUFFLBXttBirT TO THB SHraZiII BUZS OF 



QUESTIONS. 

1. What is proportion ? 2. How many numbers are re- 
quired to form a ratio t 3. How many to fonq a proportion f 

4. Wbatisthefirsttermofaratiocalledi' 6. thesecond 

term^ 6. Which is taken for the numerator, and which for 
the denomioator of the fraction expressing the ratio i 7. 
How may it be known when four numbersare in proportion^ 
8. Having three terms in a proportion given, how may the 
fourth term be found f 9. What is the operation, by which 
the fourth term is found, called ? 10. How does a ratio be- 
come inverted ? 11. What is the rule in proportion ? 12. 
In what denomination will tbe fourth term, or answer, be 
found? 13. If the first and second terms contain different 
denominations, what is to be done i 14. What is compound 
proportioB, or doaUe lule of ttiree f 15. Rule ? 



I far $113^7, whs 
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1. If I buy 76 yds. of cloth far $113^7, what doej it 
cost per ell Englbb ? Ans. $ I'&fit. 

2. Bought 4 pieces of Holland, each containing 24 ells 
EoglLdh, for $9S; how maeh was Qiai fei yud ? 

Am. so'sa. 

3. A gwiisos had provision for 8 mombs, at the rate of 
15, ounces to each person per day^ how much must be al- 
lowed per day, in order that the provision may last 9J 

, 'mfldths? Ans. 12j{f oz 

4. How miich land, at §2'50per acre, must he gived in 
exchange for 360 acres, at S3'75 per acre? 

:'■ ' ■■; ■' y . ■> Am. 540 acres. ' 

6. Borrowed 185 quarters of com when the price was 
19 s.; bow much must I pay when the price is ITs. 4 d. ? 
?'-r; J^f ■ '--. Am. 202^. 

6. A person, owning f of a coal mine, sells J of his share 
forl7I£.; what is the whole mine Worth ? Am. 380je. 
■'y'"7. If f of a gallon cost f of a dollar, what costs f of a 
lun? Ajis. $140. 

8. At IJ £ . per cwt, what cost SJ lbs. ? Ans. lOJ d. 
' 9. If 4^ cwt can be carried 36 milesforSS shillings, how 
many pounds can be carried 20 mites for the same money ? 
.- ; ■■ ; ■■ .' - ■;■ - r ;- Am. 907J lbs. 
. ■ 10. If the sun araiars to move from east to west 360 de- 
grees in 24 hoors, how much is that in each hour? in 

each minute ? in each second ? 

Ans. to last, 15" of a deg. 

11. If a family of 9 persons spend $450 in 5 months, how 
much would be sujffici«it to maintain them S months if 5 
persons more were added to the family ? Am. $ 1120. 

Note. Exercises 14th, 15th, 16th, 17th, 18th, 19th, and 
30th, " Supplement to Fractions," afford additional examples 
in simple and double proportion, should more examples be 
thought necessary. 



rXXKOWSHiP. 

IT 98. I. Two men own a ticket; the first owns j-, and 
the second owns } of it ; the titJcet draws a prize of 40 dol- 
lars; what IB each man'i ahaie of the mu^K oix^k 
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2. Two noM purchase a ticket for 4 dollfirs, of which one 
[mvs 1 dothr, and the other 3 dollars ; tiie ticket ilravvg 40 
<)(iltaj-$; what is each man's share ofthe money? 

3. A and B bought a quantity of cotton ; A paid 100 
dollar^, and B 200 dollars ; thty sold it so as to gniu 30 
dollars ; what were their respective shares of the gain r 

The process of ascertaining the respective gains or losses 
of individuals, engaged in joint txadc, is called the Ride of 
FtUowihip. 

The moDcj,.or valne of the articles employed in trade, is 
called the Cajntat, or Stoat ; the gain or loss t^ be shared is 
called the Dimdend. 

It is pLiin, that each mon't gain or loss ought to have the 
same reUdoD to the mAofe gain or loss, as his share of the 
stock does to the wMe itoek. 

Hence we have this'RtiLE : — As the whole stock : to each 
man's shtu-e of the stock : : the whole gain or loss : bis $hare 
of the gtun or loss. 

4. Two persons have a joint stock in trade ; A put in 
$250,andB $350; theygaia $400; what b each man's 
ihare of the profit^ 

OPEKATION. I 

A'a stock, $050 J Then, 

B's stock, $350 ( 600 : 250 : : 400 : 1C6<0663 dolis. A'h gain. 
Whole stock, 8600 ) 000 : 350 : : 400 : 233'333i dolls. B's gain. 

The pupil will perceive, that the process may he contract- 
ed by cutting off au equal number of ciphers from the jtTst 
and second, or frnt and third terms ; thus, G : 250 ; : 4 : 
166*666^, &.C. ' 

It is obvious, the correctness of the work way he ascer- 
tained by finding whether the sums of the s'lares of the gaina 
are equ^ to the whole gain ; thus, $ 166'666f -f $ 233'333i 
= $ 400, whole gain. 

5. A, B and C trade in company ; A's capital was $ 175, 
B's $200, andC's $500; by misfortune they lose $250; 
what loss must each sustain? ( $ 5D', A's loss. 

Am. I $ 57'142f, B's loss. 
( $I42'857|,tPsloss. 
6 Divide $000 among 3 persons, so that their shares 
toay be to each other as 1, 2, 3, respectively. 

Am. $ 100, $200, and $300. 
P 



7. Two mercbwts, A and 6, loaded a >bip with SOO 
Uids. of mm; A loaded 350 hhds., and B the rest; in a 
Btonn, the Beamea were obliged to throw overboard 100 
hhds. ; how much must each sustain of the loss ? 

Ant. A 70, and B 30 hhdii. 

8. A and B companied ; A put in $ 45, and took out f 
of the gain ; how much did B put in } Aru. $ 30. 

Note. Tbey took out in the same propoTtion as tbey put 
in; if 3 fifths of the stock is $4S, how much is 4 fifths 
of it? 

9. A and B companied, and trade with a joint capital of 
$ 400 ; A receives, for his share of the gain, J as much as B ; 
what was the stock of each ? 

I A i ^ 133'333J, A's stock. 

-*™- ) $266'66C§, B's stock. 

10. A bankrupt is indebted to A $ 780, to B $ 460, and 
to C $760; his estate is woith only $600; how must it 
be divided ? 

Note. The question evidently involves the principles of 
fellowship, and may be wrought by it 

. , t-jf ■ :--f> Am. a $234, B $188, and C $228. 

,11. A. and B venture equal stocks in trade, and dear 
$ 164 i by agreement, A was to have 5 per cent of the 

Erofits, because he managed the concerns ; B was to have 
ut2 per cent. ; what was each one's ^ain? and how mu(^., 
did A receive for his trouble ? ' \-. .' /, ' ' ' ' 

^iM. A's gain was $ 117'142f;ana'B'8 $46,857|, and 
A received $ 70'286* for his trouble. 

12. A cotloQ factory, valued at $ 12000, is divided into 
100 shares; if the profits amount to ISper cent, yearly, what 

will be the profit accruing to 1 share ? to 2 shares ? 

— 7- to 5 shares ? to 25 shares ? 

' ' : AtM. to the Uut. $ 450. 

13. In the above-tnentioned factory, repairs are to be made 
. which will cost $ 340 ; what will be the tax, on each share, 

necessary to raise the sum ? on 2 shares ? on 3 

shares .' on 10 shares i Aiu. to the last, $ 34. 

14. If a town raise a tax of $ 1860, and the whole town 
be valued at $ 37000, what will that be on $ 1 ? Wbat 
will be Af tax of a man whose property is valued at $ 1 780 ? 

Am. $ '05 on a dollar, and $ 89 on $ 1780. 

-- , , , l..oo<;k' 
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IT 09. In assessing taxes, it is necessary to have an ia- 
ventoiy of the property, both real and personal, of the whole 
town, and also of Uie whole number of polls ; and, as the polls 
are rated at so much each, we must first talce out from the 
whole tax what the polls amount to, and the remainder is to 
be assessed on the property. We may then find the tax u^on 
1 -dollar, and make a table containing the tases on 1, 2, 3, 
&r,, to 10 dollars ; then on 20, 30, &e., to 100 dollars ; and 
then oil 100, 200, &c., to 1000 dollars. Then, knowing the 
inventory of any individual, it is easy to find the tax upon his 
property. 

15. A certain town, valued at $ 64530, raises a tax of 
$2259'90j there are 540 polls, which are taxed $'60 
each ; what is the tax on a dollar, and what will be A-'stas, 
whose real estate is valiied at $ 1340, his personal property 
at $ 874, and who pays for 2 polls ? 

540 X '60 =: $324, amount of the poll taxes, and 

t2S59'90 — $324 = 1936<90, to he assessed on property. 

164530 : ♦1935*90 : : «1 : '03; or, i|H^= '03, tax on «1. 

TABI.E. 

T.io; 



1 


is '03 


2 


.. '06 


3 


.. '09 


4 


. '12 


a 


.. '15 


6 


,. *18 


7 


.. *BI 


8 


.. '24 


9 


.. '37 



Tax on 10 is '30 


Tarn on 100 is 3' 
































1000 .. 30' 



Xow, to find A's tax, hii leal estate being $ 1340, 1 find, 
by the table, that 

The tax on - - - $1000 - - is - - $30' 

The taxon--- 300 9' , 

The tax on - - - 40 1'20 

Tax on his real estate --.-.-.---$ 40'20 
In tike manner I fiqd the tax on his personal > 26'23 
property to be -.------j 

2 polls at '60 each, are ------- 1'20 

Ajnoatt, $67'62 
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16. WliBt will B*s tax amonnt to, whose uiveatoiy is 874 
dollars real, and 210 dollars jMiwfMdl properly, and ivhopa3s 
for 3 polls ? Aus. $ 34'32. 

17. What ivill be the tax of a man, P^yipg for 1 poll, 

whose property is valued at $ 3482 ? at $ 766 ? — — 

at $ 940 ? a $ 4667 ? Ant. to the Uul, $ 1 40<31 . 

18. Two men paid 10 dollars for the use of a psuture 1 
months A kept in 24 cows, and B 16 cows; how mudi 
should each pay } 

19. Two men hired a posture ibr $ 10 ; A put in 8 nowa 
3 moaths, and B put in 4 cows 4 months ; bow much should 
each pay ? 

IT 100. The pasturage of 8 cows for 3 mouths is the 
same as of 24 cows for 1 month, and the pasturege of 4 cows 
for 4 months is the same as of 16 cows for 1 month. The 
shares of A end B, therefore, are 24 to 16, as in the Ibrmer 
ouestion. Hence, when time is regarded in fellowship, — 
Multiplij each one's ttock bu the liri£ he contiTtuei it in trade, 
and u.ie the product for hia share. Thb is called Double Pel' 
iowship. Am. A 6 doUacs, and B 4 dollars. 

20. A and B enter into partnership ; A puts in $ 100 
6 months, and then puts in $ 50 more ; B puts in $ 200 4 
months, and tlien takes out $ 80 ; at the close of the veai, 
they find that Ihejr have gained $95 ; what is the profit of 
each? \. J $43'711, A'sshare. 

J $51'288, B's share. 

21. A, with a capital of $ 500, began trade Jan. 1, 1826, 
and, meeting with success, took in B as a partner, with a 
capital of $600, on the first of March following; four 
months after, they -admit as a partner, who brought $800 
stock ; at the close of the year, they find the gain to be 
$ 700 i how most it be divided among the partners f 

C $250, A's share. 

Am. < $250, B's share. 

i $200, C's share. 

QUESTIONS. 

1. What k fellowship ? 2. What is the rule for operat- 
mg> 3. When tune is regarded in fellowship, what is it 
called? 4. What is the method of operating in double 
fellowship? 6. How are taxes assessed? 6. How is 
fellowship proved ? i C.oo^lf 
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AXXIOATZOX. 

IT 101> AUigatioQ is ibe method of mixing two or more 
simples, of different qualities, so that the composition may be 
of n mean, or middle quality. 

Wben the qaanlUies and prices of the simples are g;iTen, 
to find the mean price of the mixture, compounded of them, 
the pTOceas is cBlled AUigalion Mei&d. 

1. A fanner mixed together 4 bushels of wheat, worth 
ISO cents per hushel, 3 bushels of rye, worth TO cents pec 
bushel, and 2 bushels of com, worth 60 cents per bushel ; 
what is a bushel of the mixture tlorth ? 

It is plain, that Ihe coat of the whole, dxoided by the rub»- 
bei of biixheltf mil gist the price of one bushel. 

4 bushels, at ISOcents, cost600 cents. 

5 at 70 210 

9 at 60 100 «jn = 101icts. Am. 

9 bushels cost 910 cents. 

2. A grocer mix^d 6 lbs. of sngar, worth 10 cents per lb., 
8 libs, worth 12 cents, 20 lbs. worth 14 cents ; what is a 
pound of the mixture worth f Am. I2|^ 

3. A goldsmith melted together 3 ounces of gold 20 
carats fine, and 5 ounces 22 carats fine ; what is the fine- 
ness of the mixture^ Atu. 21 j, 

4. A grocer puts 6 gallons of water into a cask containing 
40 gallons of rum, worth 42 cents per sallon ; what is a gal- 
lon of the mixture worth ? ''■." ■ ^ • * j 4"*- ^^H cents. 

5. On a: certain day the mercuiy wis observed to stand in 
the thermometer as follows : 6 hours of the day, it stood at 
64 degrees ; 4 hours, at 70 degrees ; 2 hours, at 75 degrees, 
and 3 hours, at 73 degrees: what was the mean temperature 
for that da^ > 

It is plain this question does not differ, in the mode of itk 
operatioD, from the former. Am. 69^ degrees. 

Ti 109. When the mean ;>ricre or rate, and the prices or 
rates of the several siaa^ei are given, to find the proporfums - 
or quarU'Uies of each simple, the process is called Auigatioa 
.lUfemofe.- alligation alternate is, therefore, the reverse of 
alligation medial, and may be proved by it. 

n* 
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1. A man has oats wortb 40 cents per busbel, which he 
wishes to mix with com worth 60 centJ per biuthet, so that 
the mixture may he worth 42 cents per bushel ; what pro- 
portiaiis, or quantities of each, must he take ? 

Had the price of the mixturti required exceeded (he price 
of the oaU, by jiat at miich as it jell short of the prii t of 
the corn, it is plain, be must have taken equal qaaniUiei of 
oats and coco ; had the price of the mixture exceeded the 
price of tiie oats by only ^ as much as it fell bbort uf 
the price of the com, the compouod would have required 2 
times as much oats as com ; and in til cases, the h$> the 
difference betvreen the price of the mxlvre and that of one 
of the simples, the greater must bethe quantity of that rim- 
ple, in proportion to the other ; that in, the quantities of llie 
aimpies must be imiersely as the differevcei of their pricey 
from the price of the mixture; therefore, if these difieren-; 
ces be mutually exchanged, they ivill, dtreellif, express the 
nlative gitwuitiei of each simple necesHary to form the com- 
pound required. In the above example, the price of the 
mixtare is 42 cents, and the price of the oaU is 40 ceutu ; 
consequently, the dilferenee of their prices is 3 ceM» : th* 
price of the com is 50 cents, which differs from tha price 
jf the misture by Scents. Therefore, by exchwiging thest 
differences, we have 8 buRhets of oais to 2 bushels of coMi, 
for the proportion required. 

Alts. 8 bushels of oats lo 2 bushels of com, or in Ihat 
proportion. 

The Qorrecluess of this'tesult may now he ascertained by 
the last rule ; thus, the cost of 8 bushels of oats, at 40 cents, 
is 320 cents; and 2 bushels of corn, at 50 cents, is 100 
cents ; tlien, 320 -f- 100 = 420, and 420, divided by the num- 
ber of bushels, (S -{- 2,) r= 10, gives 42 cents for the price of 
the mixlare, 

2. A merchant has serenj kinds of tea ; some at 8 sliil- 
lings, some at 9 shilliDgE, some at 11 shillings, and some 
at 12 shillings per pound; what proportions of each must 
be mix, that he may sell the compound at 10 shillings pei 
pound I 

Here we have 4 simples; hut it is plain, that whit has 
just been proved of iwo will apply to any number of pairtj 
if in each pair the price of one simple is greater, ond that of 
the other less, than the price oi the mixture required 
Hence we have this 
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The mean rate, and the seyeral prices being reduced to 
the same denominatbn, — connect with a conliuued line each 
price thai ii LEsa than the mean rate with oTte or more thai 
is GREATER, and each price greateb ihan the mean rate 
with one or more that it LESS. 

Write the diffefHtce between the heak role, or price, and 
the price of each simple opposite the price with which it u 
connected; (thus the difTeTence of the two prices in each 
pair will be mutually exchanged ;) then the mm of the dijer- 
ences, standing against any price, will express the relative 
quANTiTT to be taken of thai price. 

By attentively considering tlje rule, the pupil will per- 
crive, that there may be as many diflcrent ways of mixing 
X'.i-- -iim^iles, and consequuntiy as many different answers, as 
Uie. : \'.rc diSerent ways of linking the sererel prices. 

Wb will now apply the rule to solve the last question : — ■, 
OPEEATIONa. 



/ S*. 1—3) Or, ( 8 r— p-a+l=:3) 

(]!i* 1— 8> U2 1—2 =1J 



Here we set down the prices of the simples, one directly 
under another, in order, from least to grc«te«t, as this is 
most convenient, and write the mebn rate, (10 a.) at the 
left hand. In the first way of linking, we find, that we 
may take in the proportion of 2 pounds of thb teas at 8 
and 12 a. to 1 pound at 9 and lis. In the second way, 
we find for the answer, 3 pounds at 6 and 11 s. to 1 pound 
at 9 and 12 s. 

3. What proportions of sugar, at 8 cents, 10 cents, and 
14 cents per pound, will compose a mixture worth 12 cents 
per pound f 

Ant. In the proportion of 2 Ibs.'ftt 8 and 10 cents to 6 
tbs. at 14 cents. 

Note. As these quantities only express the proportions of 
each kind, it is plain, that a compound of the mine mean 
price will he formed by taking 3 times, 4 times, one half, or 
any proportion, of each quantity. Hence, 

When the quantity of one simple is given, aJlei finding 
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tlie proportional quantities, by the above rule, we may say, 
Aa the PROPORTIONAL quantity : is to the given quaiUUif:: 
$0 is each of the other proportional ^ptantiliea : to the RE- 
QUIRED gvanlities of each. 

4. If a man wishes to mix 1 gallon of brandy worth 
16 s. with rum at 9 s. per gallon, ao that the mixture 
may be worth 11 b. per gallon, bow much nun must he 
use? 

Taking the differences as above, we find the proportiojis 
to be 2 of brandy to 5 of rum ; consequently, 1 gallon oi 
brandy will require 2J gallons of mm. Ant. 2ji gallons, 

5. A grocer has sugars worth T cents, 9 cents, and 12 
cents per pound, which he would mix so as to form a com- 
pound worth 10 cents per pound; what must be the pro- 
poTtioru of each kind? 

Ans. 2 lbs. of the firet and second to 4 lbs. of the third kind. 

6. If he use 1 lb. of the first kind, how much must he take 

of the others ? if 4 lbs., what? if 6 lbs., what ? 

if 10 lbs., what? if 20 lbs., ^rfiat? 

Aiis. to the last, 20 lbs. of the second, and 40 of the third. 

7. A merchant has spices at 16 d. 20 d. and 33 d. per 
pound; he would mix fi pounds of the first sort with th? 
others, so as to form a compound woith 24 d. per pound, 
how much of each sort must he use ? \','~'. ' \' 

Axs. 5 lbs. of the second, and 7j- lbs.' of the third, 

8. How many, gallons of water, of no value, must be 
mixed with 60 ^lons of rum, worth 80 cents per gallon, to 
reduce its vcdue to 70 cents per gallon ? Ana. Sf gallons. 

9. A man would mix 4 bushels of wheat, at $ 1'50 
per bushel, rye at $1'16, com at 8 '75, and barley 
at $'50, so as to sell the mixture at^ '84 per bushel; 
how much of each may he use ? '. ;' ,''. . ■' i ■■ <■ 

10. A goldsmith would mix gold 17 karats fine with 
some 19, 21, and 24 carats fine, so that the compound may 
be 22 carats fine ; what proiMirtions of each must he use ? 

Ana. 2 of the 3 first sorts to 9 of the last 

11. If he use 1 oz. of the first kind, how much must 
he use of the others? What would be the quantity of the 
compound ? Arts, to last, 7^- ounces. 

12. If he would have the whole compound consist of 15 

01., how Inuch must he use of each kind ? if of 30 

oz., how much of each kind ? if of 37J oi,, how much ? 

Aiu. to the last, 5 oz. of the 3 first, and 22} oz. of the ]aat. 
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Hence, when the gtumtity of the coittpoand is pven, we 
may oay, As Ike sum of the proportional qamilkies, Jmaia 
bji the ABOVE KULE, is lo the qimiinly BKa(!rRE:D, to i» tach 
rROfOKTioNAt i/aoHtitjf, fouad by the tide, lo the required 
qaaatiigof bach. 

13, A man would mix 100 pounds of so gar, some at 8 
cents, some at 10 cents, md soipe at 14 cents per pound, so 
that the compound may be wortti 1-2 cents per pound ; how 
much of eacli kind must be use? 

We find the proportions to be, 3, 2, and 6. Then, 2+2 
■ |-6 = 10,iind (2r20ib8.iit Scts.l 

10 : 100 ::?2 : 201bs. at lOets. ' jlns. 
(6 L 6&lb*. at 14 CIS. > 

14. H'vr many gallons of water, of no value, must be 
-nixed with brandy at $ 1'20 per gallou, so as to ftll a ves- 
sel of 75 gallons, which may be worth 92 cents per gallon ? 

. ,■ y ': Alts. 17^ gallons of water to 57^ gallons of brandy. 
.' -'15. A grocer has currants at 4 d., 6 d., 9d.audll d. per 
lb. ; and he would mtke a mixtuce of S40 bis., so that the 
mixture may be told at 8d. per lb. ; how many pounds of 
each sort may he take ? 
• Ans. 72, 24, 48, and 96 lbs., or 4^ 48, 72, 72, &.C. 

Note. This question may have five differ»Bt answers. 
■/ QUESTIONS. 

1. What is alligation? 2. medial? 3. — ^ tl>« 

rule for operating? 4. What is elligstton alternate? 5. 
When the price of the mixture, and the price of the several 
simples, are given, how do you find the pToportixmal giumti- 
lies of each simple ? 6. When the quantity of one simple is 
given, how do you find the others ? 7. When the quantity 
of the wh(Je coawxmnd is ^ven, how do you find the quau- 
tity of each simple ? 



SUODZKSXniAKS. 

IT 103. Duodecimals are fractions of a foot. The word 
a derived from the Latin word duodecim, which signifies 
tvelee. A foot, instead of being divided der'mally iiito Inn 
equal parts, is divided duodecimaii^ iuttl (uwfee equal parts, 
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called inehet, or prima, m&rked thns, ('). Again, each of 
these parts is conceived to be divided into twelve other equal 
parts, called leeonda, ("}. In like manner, each second ii" 
conceived to be divided into twelve equal parts, called tinriU, 
('") ; each third into twelve equal parts, called fovT&»y 
("") ; and so on to any extent 

In this way of dividing a foot, it b obvious, that 
1' tncA, or Jirime, is ------ A •fsfoot. 

1" aecond is -i^ of ^ , - - := ^j^ ofafoot 
V" third is 1*^ of 1^ of T^, - - = -n^j of a foot 
1"" fourthb^of T^rofiV'-TVi = ^^fj^ of a foot. 
V"" mna^oi^of^oi^oi-^, =„^,jr of afoot, &c. 

Duodecimals are added and subtracted in the same man- 
ner as compound numbers, 12 of a lea denomination m^ing 
1 of a greoler, as in the following , 

TABLE. J 

12"" fourths make 1'" third, 
12"' Ihirda - - - 1" second, 
12" seconds - - i' inch « prime, 
12' i)iches,orptime>,l foot. 

Note. The marks, ', ", "', "", &c., which distingaish the 
different parts, are called the tnmceM of the porta or denomi- 
nations. 



MULTIPLICATION OF DUODECIMALS. 

1 measuring tmfacti and 



Nolt. Length X breadth = superficial contents, (IT 2S.) 

OPERATION. 7 inches, or primes, — ^^^ of a 

length, 16 7' ^'*°*' *°^ ^^'"'^^^ = A of a foot; 

Br^h. 1 3' consequentiy, the product of 7' X 

itreaaia, _x_a^^_ 3' = ij^ of a foot, that is, 21" 

4 1' 9" = I' and 9"; wherefore, we set 

16 7' down the 9", and reserve the 1' 

^Q he carried forward to its proper 

Aa. 20 8' 9" piju-e, To multiply 16 feet by 3' 
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is to take -f^of -i^ — ^i, that is, 4S' ; and the 1' which we 
reserved makes 49\ =:: 4 feet I'i we therefore set dowD 
the 1', and carry fornard the 4 feet to its proper place. 
Then, multiplyiag the atultiplicand by the 1 foot in, the mul- 
tiplier, and adding the %vtq products together, we obtain the 
AtiMeer, 20 feet, 8', and 9". 

The only dilficulty that can arise in the multiplication of 
duodecimals is, in finding of what denomination in the pro-' 
duct of any two denominations. This may be ascertained aa 
above, and in all cases it will be found to hold Inie, that the 
product of any two denominatioas wUl always be of ttije Jenomi- 
nation denoted by the aian 6f theiT indiccb. Thus, in the 
above example, the sura of the indices of 7' X 3' is " ; con- 
sequently, the product is 31" ; and thus primet multiplied 
by primei will produce teconds ; primes multiplied by second* 
produce thirdi; fourth multiplied by_^/A» produce nmtks, Slc. 

It is genet^ly most convenient, in practice, to mnltiply the 
multiplicand j^st hy the feet of the multiplier, then by the 
inches, &c., thus : — 

/'■ 16 ft X 1 ft. = 16 ft., and 7' X 

16 ■'" 1 ft. = 7'. Then, 16 ft. X 3' = 48* 

^ 3' = 4 ft., and 7' X 3' r= 21" = 1' 9". 

jg ^, The two products, added together, give 

. ,1 on foi the AniweTf 20 ft. 8' 9", as before. 



2-, How many solid feet in a block 15 ft. Stjfvg, 1 ft. S' 
wide, and 1 ft. 4' thick i 

OPERATION. 
ft- 
Length, IS S' The length multiplied by the 

Breadth, 1 fi* breadth, and that product by the 

TT — ~ thickness, gives me toHd con- 



TMcknea, 1 4' 



..CUio^k' 
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From these exunples we derive the lollowing RoLB v- 
Writt; down [he dtjnomiuftlioiiH as compound numbers, and 
in mullipiyiiM; remembert that Ihe product of any two de- 
nominations will ^Iwaya be of that denomiiiatioD denoted by 
ihe mm of their iadicea. 

EXAMPLES rOB PRACTICE. 

3. How mauy square feet in a stock of IS boards, 12 il.; ; 
S' in length, and 13' wide } Am. 2PS ft. 10'. 

4. What is the product of 371 ft. 2' K'' multiplied by 
181 ft. r 9"? Ans. 67242 ft. 10' 1" 4'" 6"". 
. A'ole. Painling, plaatering, paving, and some other kinds 
of work, are done by the square yard. If the contents in 
square feet be divided by 9^ the quotient, it is evideut, will 
be square yards. 

5. A man painted the walls of a room 8 A. 2" io height, 
and 72 ft. 4' in compass ; (that is, the meaiture of all its 
sides ;) how many square yards did he paint ? 

Ans. 66 yds. 5 ft. 8' 8". 
d. There is a room plastered, the compass of which is 
47 ft. 3', and ihe height 7 ft. 6' ; what .are the contents ^ 
Aia. 39 yds. 3 ft. 4' 8" 

7. How many cord feet of wood in a load 9 feet long, 4 
ftet wide, and 3 feet 6 inches high ? 

Note. It will be recollected, that 16 solid feet make a 
cordfit^ Am. 7 cord feet. 

8. In a pile of wood 176 ft. in length, 3 ft. 9' wide, and 
4 ft. 3' high,hpw many cords i 

■" r^ Aia. 21 cords, and 7-|l^ cord feet over. 

9. How many feet of cord wood in a load 7 feet long, 3 
feet wide, and 3 feet 4 inches high ? and what will it come 
to at $ '40 per cord foot? 

Ans. i^ cord feet, and it will come to $ 1'75. 

10. Hpw much wood in a load 10 ft. in length, 3 ft. d' in 
width, and 4 ft. S' in height.' and what will it cost at $ 1'92 
per cord ? 

Aii-i. 1 cord and 2^ cord feet, and it will come to 
$2*6-21. 

IT 104. Remark. By some surveyors of wood, dimen- 
sions are taken in feet and decimals of a foot. For this pur- 
pose, make a rule or scale 4 feet long, and divide it into feet, 
and each foot into ten equal parts. On one end of tlie rale, 
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fyt 1 {o»t, let each of tbeae pints be drrided into 10 other 
i^quftl parts. Tbe Airoier division will be lOthg, and the lat- 
ter lOUths of ft foot Such a rule will be found very cou- 
f^enient for surveyors of wood ^nd of lumber, for pointers, 
jpuiers, &.C. ; for the dimensioiis taken by it being in fest «nd 
decimals of a foot, the casts will be no other thaa so muiy 
qperations ia deciioal fraetions- 

11. How maJiy square feet in a hearth stone, which, by a 
rule, as above described, measures 4'5 feet in length, aod 
2'6 feet in width } and what will be its cost, at ^5 cents per 
square foot^ Ant. ll'Tfeet; and it will cost $8'775. 

12. How many cords in a load of woodT'S feet in lengtl), 
3<6 feet in width, ahd 4'8 feet in height ? Jju, 1 cord l^ft. 

13. How many cord feet in a load erf wood 10 feet long, 
a'4 feet wide, and 3'6 feet high ? Ana. 7^ 

QUESTIOW8. 
1. What are duodecimals? 2. From what ia the word 
derisedl 3. Into bow many parts is a foot usually divided, 
and what are the parts caUed ? 4. What are the oAer de- 
nominations } 5.' What is understood by the indices of the 
denominations? 8. In what are duodecimals chiefly used? 
7. How are the contents of usurface bounded by straight lines 
found? 8. How are tbe contents of a so/i(J found? 9. How 
is it known of what denomination is the product of any two 
denominations ? 10. How may a scale or rule be fonned 
for taking dimensions in feet and decimal parts of a foot ? 
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IT lOS. Involution, or the raising of powers, is the mul- 
tiplying any given number into itself continually a certain 
r umber of times. The products thus produced are called 
the powers of the given number. The uumber itself is called 
the jtrX power, or roo/, .Ifthejirsl power be multiplied by 
Uaelf, the product is called tlie second power or tqaare ; if 
the square be multiplied by the first power, the product ia 
called the third power, or ciihe, &c. j thus, 

5 is the root, or 1st power, of 6. 
5xfi=^ 25 is the 2d power, or square, of 5, =5'. 
6X6X5=125 is the 3d power, or cnbe, of 6, =5'. 

8X6X6X5=625 is the4tb power, orbiqukdrate,of5, =6*. 



S06 



unroLTmoH. 



T10&. 



The Kirmber denoting the power is called the Mix, or 
txjMment; thua, 5* denotes th&t 5 ia raised or involved to 
the 4tb power. 

1. ^hat is the square, or 2d power, of T ? Ana. 49. 

2. What is the square of 30 ? Am. 900. 

3. What iE the square of 4000 f Am. 16000000. 

4. What is the cube, or 3d power, of 4 ? Am. 64. 
6. What is the cube of 600 f Am. 512000000. 

6. Wliat is the 4th power of 60 ? Am. 12960000. 

7. What is the square of 1 ? of 2 ? of 3 ? 

' of 4? Aiu. 1, 4, 9, and 16. 

8. What is the cube of 1 ? , of 2 ? of 3? 

of 4? ' Ant. 1, 8, 27, and 64. 

9. What is the square of |? ——of ^i - — of J? 

Aiu. t, a, and if. 

10. What is the cube rf J? of t? • of J? 

11. What is the square of J ? the 6th power of ^? 

^ni. ^, uid ^ 

12. What is the square of VS ? . (he cube ? 

Ani. 2'25, and 3*375. 

13. What is the 6th power of 1<2? .iiu. 2'98S984. 

14. IuvoIfc 2^ to the 4th power. 

Note. A mixed number, Uke the above, may be reduced 
to an improper fraction before involving : thus, 2^ r= }j oi 
it may be reduced to a decimal ; thus, 2^ := 2'2o. 

in*. Aft^ = 25iU- 

15. Whalt is the square or4|? Aiu. m^- =: 23^. 

16. What is the value of 7*, that is, the 4th power of 7 ? 

Aiu. 2401. 

17. How much is 9* ? 6» f 10* f 

Aru. 729, 7776, 10000 

18. How much is 2^ ? 3« ? 4" ? 5= r' 

■ 6» ? 10' ? Am. to Uul, 100000000. 

The powers of the nine digits, from the first power to the 
Bftb, may be seeu in the following 
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ir TUM. Evolution, or the extracting of roots, is the me- 
diod of fiDding the root of any power or number. 

The root, M we have seen, is thst number, which, hy a. 
continual multiplication into itself, produces the gi^en power. 
The iquare root is a number which, being squared, will pro- 
dncQ the given number; and the cttie, or third root, b a num- 
ber which, being cubed or involved to the 3d power, will 
produce the given number ; thus, the tqaore root of 144 is 
12, because 12' = 144 ; and the cuie tooI of 343 is 7, be- 
cause 7', tiiat is, 7 X 7 X Tj = 343 ; and so of other num- 
bers. 

Althou^ there is no number which will not produce « 
perfect power by involution, yet there are many numbers of 
which prectie roots can never be obtained. But, by the 
belp Ofdecwuda, we can approximate, or c^proach, towards 
the root to aiiy assigned degree of exactness. Numbers, 
whose precise roots cannot be obtained, are called surd 
•lumbers, and those, whose roots can be exactly obtained, are 
called ralUntal numbers. 

The square root is indicated by this character v' placed 
before the number ; the other roots by the same chu^cter, 
with the index of die root placed over it Thus, the square 
root of 16 is expressed \?16 ; and the cub e root of 27 is 
emressed 4^27; and the 5th root of 7776, v'7776. 

When, the power is expressed by several numbers, with 
the sign -{-or — between them, a line, or mncuZum, is drawn 
from the top of the sign o ver all th e parts of it ; thus, the 
square root of 21 — 5 b ^/ 21 — 5, &c. 



BZTRAOTXOX OF TBB SQUARB 
ROOT. 

IT U>?. To extract the square root of any nnmber is to 
find a number, which, being multiplied into itself, shall pro- 
duce the given number. 

1. Supposing a man has 635 yards of carpeting, a yard 
wide, wnat is die length of one side of a square room, the 
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floor of which the carpeting will cover ? that is, what U one 
side of a. square, which contBiiiK 636 njmre yards ? 

Wc have seen, (IT 35,) lha( the contents of a sijUBre Bur- 
face is found by multiplying the length of one side iata it- 
self, tliat is, by raising it to the Hecond poner;^aiul hence, 
having the contents (625) given, we must extract its a^aare 
root to find one side of the room. 

This we must do by a sort of trial : and, 

1st. We will endeavour to ascertain how many figures 
there will be in the root This we cui easily do, by point- 
ing off the number, from units, into periods of two figures 
each ; for the square of any root always contains just twice as 
many, or one figure Us* tlian twice es many figures, as arc 
in the root ; of which truth the pupii may easily satisfy him- 
-telf by IriaL Pointing off the number, we find, that the 
root will consist of /wo hgures. 



OPERATION. 
626(3 



Fig. I. 



a ten aud a i)nit 

2d. We will now seek for 
the first figure, that is, for 
tlie leru of the root, and it ts 
plain, that we must extract it 
from the left hand period 6, 
(hundreds.) The greatest 
square in 6 (hundreds) we 
find, by trial, to be 4, (hua- 
dreda,) the root of which is 3, 
(tens, ^^ 20 ;) therefore, we 
Bet2 (tens) in the root The 
roof, it will be recollected, is 
me aide of a square. Let us, 
then, form a square, (A, Fig. 
I.).each side of which shall he 
isupposed 2 tens, = 20 yards, 
expressed by the root now 
obtained. 

The contents of this square are 20 X 20 z= 400 yards, now 
disposed of, and which, consequently, are to be deducted from 
the whole number of yards, (625,) leaving 225 yards. This 
deduction is most readily performed by subtracting the square 
number 4, (hundreds,) or the square of 2, (the figure in the 
root already found,) from the period 6, (hundreds,) and bring* 
ing down the next period by the ude of the KmaiiMlei 



making 225, as before. 



^■' 
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3d. The. aqnue A is now to be enlarged by die addition 
of the 225 remainiiiK yards ; aad, in order that the figure 
nay retain ita iquare form, it is evident, the addition must 
be made on tioo sides. Now, if the 235 yards be divided by 
the length of the ttco sides, (20 -|- 20 = 40,) the quotient 
will be the breadth of this new addition of 225 yards to the 
sides t d and 6 c of the square A. 

But our root already found, =^ 2 tens, is the length of one 
side of the figure A j we therefore take double this root, ^ 4 
tens, for m divisor. 



OreRATlOT— eONTINU|a>. 

G2s(as 



The divisor, 4, (tens,) 
is in reality 40, and we 
are to seek how many 
times 40 is contained in 
225, or, which is the 
same thing, we may 
seek how many times 
4 (tens) is contained in 
22, (tens,) rejectingthe 
right hand figure of the 
dividend, because we 
have rejected the cipher 
in the divisor. We find 
onr quotient, that if, the 
breadth of the addition, 
to be 5 yards ; but, if 
we look at Fig. 11., we 
shall perceive that this ' 
addition of 5 yards to the 
lu» sides does not com- 
plete the square; for 
there is still wanting, in 
the comer D, a small 
square, each side of 
which is equal to this last quotient, 5 ; we must, therefore, 
odd this quotient, 5, to the divisor, 40, that is, place it at the 
right baud of the 4, (tens,) making it 45; and then the whole 
divisor, 45, multiplied by the quotient, 5, will give the con- 
tents of the whole addition around the sides of the figure A, 
which, in this case, being 225 yards, the same as our divi- 
dend, we have no remainder, and the work is done. Gon- 
aequently, Fig. II. represents the floor of a square room, 26 
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yards on & side, which' 6U square ysnis of ctipeting will 
exactly cover. 

The proof maybe mcd by adding tojtelfaer the leven^ 
parts of the figure, thus : — < 
The square A coiltains 400 yBrds. 

The figure B 100 ., Or we may prpve it 

I... C 100 by involution, thus : — 

D 25 25 X 25 1= 625, a&be- 

Proof^ '■"'"^ ' 

From ihu example and iUtatratun toe dertn the JaUoieing 
general 

RUI>E 



r THE SqUlItE BOOT. 

I. Point olT die given number into periods of two figures 
each, by putting a dot over the units, another over theliua- 
dreds, ejid ao on. These dots show the number of figures 
of which the root will consisL 

II. Find the greatest square number in the lelt hand pe- 
riod, and write its root as a quoUent in division. Subttacl 
the square number from the lef\ hand period, and to the re- 
mainder bring down the next period for a dividend. 

III. Double the root already found for a divisor; seekbow 
many times the divisor is contained in the dividend, except- 
ing the right hand figure, and place the result in the root, 
and aho at the right hand of the divisor; multiply the di- 
visor, thus augmented, by the last figure of the, root, and 
subtract the product from the dividend ; to the remainder 
bring down the next period for a now dividend. 

IV. Double the root already found for a new divisor, and 
continue the operation as before, until all the periods are 
brought down. 

Note 1. If we double the right hand figure of the lait 
divisor, we shall have the donble of the root 

Note 2. As the value of figures, whether mtegers or 
decimals, is determined by their distance from the place 
of nnits, so we must always begin at unit's place to point olT 
tiie given number, and, if it be a mixed number, we must 
point it off both ways from units, and tf there be a deficiency 
in any period of decimals, it may be supplied by a cipher 
It is plain, the tvoI must always consist of bo many integers 
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EXAHPLE» FOR PKACTICS. 

2. What It the aqnare root of 10343666? 
OPERATION. ' 




3. Whtt is the tqure root or4S9S4/ 
OPERATION. 



4. What jfltiiesqaare root of 998001? Am. 999. 

6. What is the square root of 234*09? Am. 15*3 

6. What is the square root of 96 4 '6 192360241 ? 

Am. 31'0«671. 

7. What is &e square root of '001296 ? Am. '036. 

8. What is the square root of '2916 ? Am. '54. 

9. What is the square root of 36372961 ? Am. 6031 

10. What is the square toot of 164? Am. 12'S4- 
T 108. In this last example, as there was a remainder, 

aft^r bringing down all the figures, we continued the opera- 
tion to decimals, by annexing (wo ciphers for a new period, 
and thus we may continue the operation to any assigned 
degree of exactncsG ; but the pupil will readily perceive, that 
he can never, in this manner, obtain the preeiie root; forth* 
last figure in each dividend mU alvaya be ■ cipher, and thii 
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last figare 4^ endi (fioitor is the same at the last ^uoltenl 
' fiffore ; bat no one of the nine digits, multiplied into itself, 
produces a number ending with a npAer ,- therefore, nh^ 
ever be the quotient figure, there wilt Btilt be a remainder. 

11. Whatis the square root of 8? Am- 1"73-|- 

12. What is the square root of 10 ! Atu. 3'16 +. 

13. What is the square root of 184'2? Am. 13'57-|-- 

14. What is the square root off? 

Hole. We have seen, {IF 105, ex. 9,) that inctiom are 
tquared hy aquRring both the numraator and the denomina- 
tor. Hence it follows, that the iqaare root of a fraction is 
found by extracting the root of the numerator and of the de- 
< nominator. Theroot of 4is 2, and the root of 9 is 3. 

Am. J. 
16. What is the square root of ^7 Asa. |. 

16. What is the square root of ^ ? Am. ^ 

17. What is the square root of -^a^ Am. ^ =: ^ 
IB. What is the square root of 20j ? Am. 4^ 
When the numerator tmd denominator are not exact 

equares, the fraction may be reduced to a decimeJ, and the 
approximate root found, as directed above. 

19. What is the square root of} = '75 ? An». '866 -f . 

20. What is the square root of li? Ans. '913 + 



SUFKitiMBHT TO THE SOnAXLE ROOT. 

QUESTIONS. 

1. What is inTolation? 2. What is understood by a 

power ? 3. the first, the second, the third, the fourth 

power? 4. What is the index, or exponent ? 6. How do 
you involre a number to any required power f 6, WTiat is 
evolution .' 7. What is a root ? 8. Can the precise root of all 

Dombera be found ? 6. What is a surd number ? 10. % 

rationale 11. What is it to extract the square root of luir 
niunber? 12. Why is the given sum pointed into periods of 
two figures each ? 13. Why do we double the root for a 
divisor > 14. Why do we, in dividing, reject the right hand 
figure of the dividend i 16. Why do we place the quotient 
figure to the right hand of the divisor.? 16. Hotr may we 
t.ooglc 
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^rove the iroflc ? 17. Why do we pmnt off mixed nnmiien 
Doili wiiys from units? 18. When there is a remRJiider 
how may we continue.the operation P 19. Why can we 
never obtain the precise root of surd numbers ? 20. How 
do we extnet die sqaare rtrot of viHgar fractions? 



EXERCISES. 

1. A general has 4096 men ; how itiaDy murt he place in 
rank and file to form them into a. skjuare > Aiu. Gi. 

2. If aaqnare field contains Z035 stpiave rods, how many 
rods does it measure on each side ? Ans. 45 rods. 

3. How mimy trees in each row of a sqnare orchard cpn- 
taininie 5625 trees.* Ans. 75. 

4. There is a circle, whose area, or superficial contents, 
b 51S4 feet ; what wlti be the ttogth df the side of a square 
of equal area? ^5184=: 72 feet, Am. 

5.- Ahastwofidd«i'onecontBi6[ng40 acres, and the other 
contuning 50 acres, for which B offers hini a square field - 
conteinii^ the same number of acres as both of these ; how 
maoy rods must each side of this field measiu^ ? 

An». 120 rods. 

6. If a certain square field measure 20 rods on each side, 
how much will the side of a square field measure, contain- 
ing 4 times as much ? t^20 X 20 X 4 =; 40 rods^.4n». 

7. If the side of a square be 5 feet, what will be the side 

of one 4 times as large ? 9 times as large ? 16 

times as large ? 25 times as large ? 8(J titnes as 

lai^e? Aiawm, 10 fL; 15 ft.; 20ft; 25 ft.; and 30 ft. 

e. It is required to lay out 28S rods of land in die form of 
n parallelogram, which shall he twice as many rods in length 
as it is in width. < 

' Note. If the field be divided in the middle, it will form 
two equal squares. 

I Ans, 24 rods long, and 13 rods wide. 

'' 9. I would set out, at equal distances, 784 Bfmle trees, so 
that my orchard may be 4 times fts'tong as it is broad; how 
many rows of trees must I have, and how many trees in 
each row? Aia. 14 rcwi, and 66 trees in each row. 

10. There isan oblong piece of land, containiQftl92Bqnaic 
rods, of which the width is { as much as the length ; re- 
quired its dimensions. , . ' Am. 16 by 12 
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11. There is ft cinde, irhtwe diameter ia 4 inchea , whtt u 
the diameter of a circle 9 tines as large ? 

AoJe. The areas or contents of circles are in proportion 
to the t^uarei of their dianeten, or of their drcmtfereiuxt. 
Therefore, to find the diameter reqmrtd, square the gtnoi 
diameter, multiply the square bj the given ratio, and the 
square root of the product vill be the dJaj neter required. 

^^4 X 4 X 9 = 12 inches, Am. 

12. There are two circular ponds in a gentleman's pleasure 
ground; the diameter of the less is 100 feet, sud the greater ' 
b 8 times as large ; what is its diameter f Asa. ITS'S^-feet. 

13. If the diameter of a circle be 12 inches, what is the 
diameter of one' ^ as large l" I ' Am> B iacfaes. 

11 lOS. 14. A carpenter has a large voodett mutre ; one 
part of it is 4 feet long, and the other part 3 feet long ; what 
IB the length of a pole, which wilt just reach from one end to 
the other ? 

A JVbte. A. figure of 3 

sides is cailed a triangle, 
and, if one of the comers 
he a tqaare comer, ot right 
angle, lilce the angle at B 
in the annexed figure, it is 
called a right-ait^d triiu^ 
gle, of which the square 
a .. Bub B ^^ the longest side, AC, 

(called the hypotenasej 
is equal to the n» of the squares of the other two sides, AB 

and B C. 

4« ^ 16, and 3" = 9 ; then, j^9+lG = 5 feet, Ana. 

15. If^ from the comer of a square room, 6 feet he me»- 
anred off one way, and 8 feet the other way, along the sides 
of the room, what will be the length of a pole reaching from 
point to point ? Am. 10 feet. 

16. A mil ia 32 feet )xiA, and a ditch before it is 24 feet 
wide ; what is the length of a ladder that will reach from the 
top of the wall to the opposite side of the ditch f 

Am. 40 feet 

17. If the ladder be 40 feet, and the wall 32 feet, what ia 
di« width of the ditch ? Am. 24 feet 

18. The ladder and ditch given, required the wall. 

f / Am. 32 feet 
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19. The distuice between tlie lower ends of two eqnil 
niters is 32 feet, and the height of the ridge, above the beam 
on Which they stuid, is 13 feet; lequiried the length of each 
After. Ani. 30 feeL 

SO. There is & building 30 feet in length abd 23 feet ia 
width, and the eaves project bey cmd the wail 1 foot on ereiy 
' ride J the roof terminates in a point at the centre of the 
Kuildin^, and is there supported by a post, the top of which 
is 10 feet above the beams on which tkt rafters rest; what ' 
is the distance from the foot of the post to the comen of ther 
eaves ? and what is the length of a rafter reaching to the 

middle of one tide? a rtJler reaching to the middle of 

one end ? and a rafter reaching to the conera of the eaves ? 

Ansietn, in order, 20 ft. ; ISVa -}- ft. ; 18'66 -|- ft. ; and 
»2'38+ft. •-■-'■■. I' 

21. There is a' field 80O rods long and 600 rods wide; ' 
whatiBthedistancebetweentwo<q^>ositeconiers? , 

Am. 1000 rods. 

22. There is a sqoare field containing 00 acres ; how 
.. many tods ia length is each side of the field t and how msnf 

rmts, Bf>ut are the oppoaite corners I 

Attmetn, 120 rods ; and 169'7 + rods- ' 

23. There is a square field contuning 10 acres ; what dis- 
tance is the centre from each comer f An. 38'28 -f rods. - 



BZTRAOTzoir or 

ROOT. 

IT 110. A solid body, having rix eguai nde», and each of 
the sides an exact tquare, is a cube, and the measure in 
length of one of its sides is the roof of that cube ; for the 
length, breadth and thiehiess of such a body are all alike ; con- 
sequently, the length of one side, raised to the 3d power, 
gives the solid contents. (See IT 36.) 

Hence it follows, that extracting the c«be root of any irjm- 
ber of feet is finding the length of one side of a cubic bo- 
dy, of which the whole contents will be equal to the given 
number of feet. 

1. ^WhM are the solid contents of a cubic block, of which 
•ach side measures 2 feet? Ant. 2' = 2 X 3 X 3:= 8 feet 

3. How many solid feet in a cubic block, measuring S feet 
on each ride t Am^ B» = 126 feet. 



a. How miDf fe«t iu. lengUi is t^cb aide of acu lwc bl^k, 
oontainifig ISS solid feet? Am. ^125 =: 5 f«et> 

Note. The root may be found bv trial. 
4. Wihat is the side of a cubic block, containing 64 tolid 

feet? 27 solid f«et? 216 solid feet? 512 solid 

feet? Animen, -tA.; 3ft; 6tt; asdSfl. 

& Supposing ft nun has 13824 feet of tiraber, in acyarete 
blocks of 1 cubic foet each ; be wishes to pile them up in 
a cubic p\s ; what will b« the length of each side of such 
ft pile ? " 

It is evident, the snswer is found by axtractiiig the cUbft 
root of 13624 ; but this nomber ig so large, thftt we cuinot 
so easily find tbe toot by trini as in the former exftmplei ;— 
We will endeavour, however, to ^ it by a jorJ oftjiol; and, 
1st. We will try to ascertain the number of figures, ot 
which the root will consist This we may do by pointing 
the number off into periods of tibve figures each (11107, ex. I.) 
Pointing off, we see, the 
OPERATiCT*. root will consUt of two figures, 

13824(2 a ten and a mil. Let us, then, 

g seek for the first figure, or 

" " (^n Z tens rf the root, which must 

be extracted from the left 
jf ■ ' band period, 13, (tboiiMnds.) 

*"^' '■ The greatest cube in 18 

(thousands) we find fiy trial, 
or bv the totie o/ powers, to be 
8, ^oiisands,) the root of 
which 13 2, (tens;) therefore, 
we place 2 (tens) in the root. 
J The root, it will be recollect- 

ed, is one side of a cube. Let 
us, then, form a cube, {Fig. I.) 
each side of which shall be 
•a supposed 20 feet, expressed 

', 100 by the root now obtained. 

. y, The contents of this cube are 

8000/1, C^torf.. 20X20X20 = 8000 solid feet, 

which are now disposed of, and which, consequiiDtly, are to 
be deducted from the whole number of feet, 13824. SOOO 
taken from 13S24 leave 5824 feet This deduction is mOst 
readily performed by subtracting the cubic number, 8, or 
t^ fiab« «f 3| (tlic figure of the toot already found}) ihun 
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the period 13, (AonstindB,) kdA brin^s^ down-flie next pe- 
riod bf tire ude of the remunder, making fiS24, as before. 
2d. The ciibic pile A S ia now to be en!arged by the ad- 
ditian of 6824 solid feet, and, in order to preserve the cubic 
form of the pile, &e addition must be made on one half of 
its sides, that u, on 3 sides, a, b, and c. A'uw, if the 5S24 
solid feet be divided hy the square contents of these 3 equal 
sides, that is, by 3 tiracE, (20 X 20 = 400) =z 1200, the quo- 
tient will be the thickness of the aiditiou made to each of 
the sides a, b,c. But the root, 2, (tens,) already found, ia 
the length of ose of these sides ; we therefore square the 
root, 2, (tens,) =11 SO X 30 :=400,forthe89tMire coti/cnlfofme 
side, and mul'Jply the product hy 3, the number of sides, 
400 X^=^ 1200 ; or, which is the same in effect, and more 
convenient in practice, we mtty square the 2, (tens,) tnd mul- 
tiply the product by 300, thus, 2 X 2 =:4, aDd4 X 300 = 1200, 
for the divisor, as before. 

The divisor, 1200, is con- 

OPERAnON-4XJRTlNUED. tained in the dividend 4 times ; 

consequently, 4 feet is the 

13834(24 Root, thickness of the addition made 

^ to each of the three sides, a, 

Dbnur, 1200)5824 DitideruL b, c, and 4 X 1200 = 4800, ia 

4S00 the solid feet conmined in 

960 these additions; but, if we 

£4 look at Fig. II., we snaU per- 

JJ352 ceive, that this addition to the 

?5zi 3 sides does not complete the 

0000, cube ; for tiiere are detiuienciea 

in the 3 comers n, n, n. Now 

_ .. the length of each of these 

1-ia. U. defisiencia is the same as the 

length ' of each side, th»t is, 2 

(tens) — 20. and their vAM 

and tkickaeM ore each equal to 

the hat qnolient figure, (4); 

thek eontents, therefore, or 

the number of feet required tu 

20 fiU these dL<iciencit'M, will be 

found hy multiplying the tifuare 

o''the last quotient Iigu-e, (4') 

=^ IG, by the length of aU ihe 

dcfieiencies, that is, by 3 times ^* 



£18 XXTBACTIOIT OF THE CUBE BOOT. IT 110> 

the lengllt of each side, which is expressed hj the fonner 
quotiect &gaK, 2, (teas.) 3 times 3 (tens) are 6 (teus) = 
60; or, whet is ibe same in effect, uid more convenieDt in 
practice, we may multiply the quotient figure, 2, (tens,) bjr 
30, thus, 2 X 30 =:= 60, as before ; then, 60 X 16 = 960; con- 
tents of the three deficiencies n, n, n. 

Looking at Fig. III., we 

Fig. III. perceive there is still a de- 

jp ■ - ficiency in the corner where 

.lie last blocks meet This 

deficiency is a cube, each 

^ side of which is equal to the 

last quotient figure, 4. The 

^ cube of 4, therefore, (4X4 

X 4 = 64,) will be the solid 

so contents of this comer, which 

b Fig. IV. is seen filled. 

Now, the sum of these sev- 
eral additions, viz. 4800 -f- 
960 + 64 =: 6824, will make 
the subtrahend, which, sUb- 
Pio. IV tracted from the dividend, 

leaves no remainder, and the 
work is done. 

Fig. IV. shows the pile 

which 13S24 solid blocks of 

one foot each would make, 

when laid together, and the 

root, 24, shows the length ol 

=* one side of the pile. The 

correctnesB of the work may 

be ascertained by cubing the 

side now found, 24>, thus,24 

X 24 X 24 = 13824, the" 

given number; or it may be proved by adding together 

the contents of all the several parts, thus. 

Fat. 

8000 = contents of Fig. I. 
4300 ^ addition to the Hides a, h, and c. Fig. I. 
960 =: addition to fill the deficiencies n, n, n. Fig. II. 
64 ^ addition to fill the comer e, e, e. Fig. IV. 
13824 = contenU of the whole pile, Fig. IV., 24 feet on 
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Fwm the foreffmng examjde and iUvatratvm toe deriee the 
ftlioiomg 



I. Separate the given number into periods of three fignrcB 
Csch, by putting a point over the nnit figure, and every third 
figure beyond die place of units. 

II. Find the greatest cube in the \ett hand period, and put 
its root in the quotient. 

' III. Subtract the cube thus found from the said period, 
and to the remainder bring down the next period, and call 
this the dindeitd. 



V. Seek how many times the divisor may be had in the 
dividend, and place the result in the root; then multiply 
the divisor by this quotient figure, and write the product 
under the- dividend. 

VI. Multiply the square of this quotient figure by the 
former figure otjigurei of the root, and this product by 30, 
and place the product under the last; under all write the 
cube of this quotient figure, and call their aqiount the «u6- 
trahend. 

VII. Subtract the subtrahend from the dividend, and to the 
remainder bring down the next period for a new dividend, 
with which proceed aa before ; and so on, till the whole is 
finished. 

Note 1. If it happens that the divisor is not contained in 
the dividend, a cipher must be put in the root, and the 
next perbd brought down for a dividend. 

Note 2. The same rule must be observed for continuing 
the operation, aud pointing ofi'for decimals, as in the square 
toot. 

Note 3. The pupil will perceive that the number which 
we eall the dimtor, when multiplied by the last quotient 
figure, does not produce so large a number as the real sub- 
trahend ; hence, the figure in die loot must frequently be 
•mailer than the quotient figure. 
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sxaiiifi.es fob PBACC>C& 
6. Wlut u the cube root of 1860867 f 
OFEEUTION. 

1660867(123 Aia. 



]■ X 800 = 300 ) 860 j|n( flMdewt 

6(»0 

2» X 1 X 80 = 120 

2' = 8 

TO8 Jirt f &ite-nftr»i. 
123 X 800=z43200) 138667 mcomI iMrtdaut 
129600 
8* X 13 X 80 = 3240 

> 3'= 27 

188867 ncOTiA SuStnliend. 
000000 
7. What is the cube root'of 373248 ? Ana. 72. 

e. What is the cube root of 21024576 ? Arts. 276. 

9. WhHt is the cube roof of 84'604519 ? Am. 4'39. 

10. What is the cube root of '000343 ? Am. '07. 

11. Wb&t is the cube root of 2 ? Ans. 1'25 +. 

12. What is die cube root of ^ ? Ant. $. 
Ncte. See IT 105, ex. 10, and IT lOS, ex. 14. 

13. What is the cube root of ^| ? Am. f- 

14. What is the cube root of -f^ > Arai ^ 
lis. What is the cube root of ^^j ? AtU. '125 +. 
16. Wb&t ie the cube root of -y^ > Ant. f . 



SUFPiUQESXTT TO TBB ODBB B.OOT. 
QUESTIONS. 

1. What b k cube ? 2. What is understood by &o 
eabe root? 3. What is it to eitract the cube r«oi? 
4. Whjr is the square of oie quotient multiplied by 300 
for k divisor i S. Wuy, iu finding the suDtraheud, do 
we inult^f the square of the last quotient &garB by 30 
times the fonner fi^^ure of the root? 6. Why do w« 
cube the quotient figure } 7. How do ire prove the 
qperetioa? 



SDPPLBBfBNT TO THX CUBC SOOT. 



EXERCISES. 

1. Whit is the lide of a cubical mound, equil to one 288 
feet long. 216 feet broad, and 48 feet high ? Am. 144 feet. 

2. There u a cubic box, one side of which is 2 feet ; how 
many solid feet doei it contain ? Jbu. 8 feet 

3. How many cubic feet in one 8 times as large t and 
what would be the len^ of one side i 

Am. 64 solid feet, and one side is 4 feet. 

4. There is a cubical box, one side of which is 5 feet; 
wh^i woDld be the side of one containing 27 times as much f 
— ' 64 times as much? 126 times as much ? 

Ant. 15, 30, and 36 feeb ' 

5. There is a cubical box, measuring 1 foot on each 

side ; what is the side of a box 8 times a^ laige ? 37 

times ? 64 times ? Ana. 2, 3, and 4 feet 

IT 111, Hence vre see, that the iide» of cubes are as the 
cube roots of their solid coiUenia, and, consequently, their con- 
tend are as the eiibet of their itdei. The same proportion is 
true of the similar gidet, or of the diameten of all solid figures 
of similar forms. 

6. If a ball, weighing 4 pounds, be 3 inches in diameter, 
what will be the diameter of a ball of the same metal, weigh- 
ing 32 pounds? 4 : 32 : : 3^ : 6* ^nt. 6 inches. 

7. If a ball, fi inches in diameter, weigh 82 ponnds, what 
will be the weight of a ball 3 inches in diameter ? Am. 4 lbs. 

8. If a globe of silver, 1 inch in diameter, he worth $ 6, 
what is the value of a globe 1 foot in diameter ? 

/ ; , : ^ Aju. $ 10368. 

9. There are two globes; one of them is 1 foot in diame- 
ter, and the other 40 feet in diameter; how many of the 
smaller glot>es would it take to make 1 of the larger } 

Am. 64000. 

10. If the diameter of the sun is 112 times as much as the 
diameter of the earth, how many globes like the earth would 
it take to make one as large as the sun ? Ans. 1404923. 

11. If the planet Saturn is 1000 times as large as the 
earth, and the earth is 7900 miles in diameter, what ia the 
diameter of Saturn ? Am. 79000 miles. 

12. There are two planets of eq;ual density ; the diameter 
of the less is to that of the larger as 2 to 9 ; what is the ra- 
tio of then- solidities? AiSa. ^i or, as 8 to 729. 

T" 
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Nott. The roots of most powera may be fonnd by the 
square and cube root only : thus, thebiquadrate, or4th root, 
is tho aqnara root of tbe square root; the 6th root ia th« 
cube root of the square root ; the Sth root is the square root 
oi the 4th root; the 9th root is the cube root of the cnhe 
root, && Those roots, viz. the 6lh, Tth^ 11th, &c., which 
are not resotvable by the square and cube roots, seldom oc- 
cur, and, when they do, the work is most easily performed 
by logarithms ; for, if the logarithm of anynumber be divided 
by the index of the root, the quotient will be the l^;arithm 
of the root itMlf. 



ARITBMBTIOAE FROGRBSSIOIV: 

IT 1,12, Any rank or Mties of numbers, more thaa two, 
mcteaaing or decreasiag b} a coostaut difiereace, is called tOf 
Arithmetical Series, or Progreatum. 

When the numbers are formed by a continual addttwa of 
the common difference, they form an ascending series ; but 
when they are formed by a continual siAtraction of the com- 
mon difference, they form a descending series. 

3, 5, 7, 9, 11, 13, 15, &c. isan (uc«)uftR9 aeries. 
H^l^lli^r 7, fi, 3, &c is a defCffuSn^ series. 

The numbers which form the series are called the terms 
of the series. Tbe first and last terms are the extremes, and 
the other terms are called the tnetms. 

There are five things in arithmetical progression, any three 
of which being given, the other hoo may be found ; — 

1st The first term. 

2d. The last term. 

3d. The nwiifier of terms. 

4th, The ctmtium di^ereiKe, 

Bth. The tvnt of ol! the terms. 

1. A man bought 100 yards of cloth, giving 4 cents for the 
first yard, 7 cents for thp second, 10 cents for the third, and 
so on, vnih a common drffurence of 3 cents; what was the 
cost of the last yard ? 

As the common difference, 3, is added to every yard except 
the last, it is plain the last yard must be 99 X S, = 297 
cents, more than the ^ft yard. ,^.^ .iiu. 301 cents. 



Thus, J 



HeBce, vhat the firll term, the common (ii^erenre, and the 
nwnAtfi* Interna, tire ffionA, tofaid the latt t-trtn, — Mglti^y rht 
Bumber of terms, less 1, by the eaawMii diflercnee, autl add 
the first term to the product for the but tent.- 

3. If the first term he 4, the common difference 3, and 
the number of terms 100, what is the last term ? A'u. 301. 

3. There are, in a certaia triangular field, 41 rows of 
corn ; the first row, in I corner, is a single hill, the second 
contaius 3 hills, and so on, with a common digerence of 2 ; 
what is the number of hills in the last row } Arts. 81 hills. 

4. A man puts out $ 1, at 6 per cent, simple interest, 
which, ia 1 year, amounts to $ I'OS, in 2 years to $ 1'12, 
and so oa, in arithmetical progression, with a common dif- 
ference of # '06 ; what would be the amount in 40 years ? 

Am. $3'4((. 

Hence we see, that the yearly amounts of any sum, at 

simple interest, form an arithmetical series, of which the 

minclpid is the first term, the last amoura is the fast term, the 

' yearly inlerest is the common difference, and flie number of 

years is 1 less than the numfcer of terms, 

G. A man bought 100 yards of cloth in arithmetical pnn 
gression ; for the first yard he gave 4 cents, and for the last 
301 cents ; what was the common Increase of the price on 
each succeeding yard .' 

This question is the reverse of example 1 ; therefore, 
301 — 4 := 297, and '297 -^ 99 — 3,. common difference. 



Hence, when the extremes and fiienber of terras are ffiven, 
to find the common difference,— Divide the difference of (he 
exiremes by the number of teroM, less 1, and the quotient 
will be the common difference. 

6. If the extremes be 5 and 605, and the number of terms 
151, what is the common difference ? Ans, 4. 

7. If a man puts out $ 1, at simple interest, for 40 years, 
and receives, at the end of the time, $ 3*40, what is the 
Fate ? 

If the extremes be I and 3'40, and the number of terms 
41, what is the common difference? Ans. '06. 

8. A man had S sons, whose ages differed alike; the 
youngest was 10 years old, and the eldest 45; what was 
the common difference of their ages } Aaa. 5 years. 
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9. A man boughtlOO nrdsof elothin arithmeticBl Beries, 
he gave 4 cents for Ihe/rX y&rd, and 301 cents for the lott 
yard ; whftt wm the avenge price per yard, and whiA wai 
the amouDt of the whole? 

Since the price of each succeeding yard increases by a con- 
ttanl exeeu, it is plain, the average price is as much lett than 
the price of the lait yard, as it is greater than the price of 
the first yard ; tiierefore, one half the sum of the first and 
last price is the aaerage price. 

One half of 4 cts. -f- 301 cts. = 152j cts. = average } 
price ; and theprice, 162^ cts. X 100 := 15260 eta. = > Am. 
$152'S0, whole coat ) 

Hence, when the extremes and the wmAer of termt are (jiren, 
to find the sum of ail the tenm, — Multiply^ the sum of the ex- 
tremes by the number of terms, and the product will be 
the answer 

10. If the extremes be 5 and 605, and the number of 
terms ISl, what is the sum of the series ? Aas, 46055. 

11. What is the sum of the'first 100 numbers, in their 
natural order, that is, 1, 2, 3, 4, &c. ? Ans. 60S0. 

12. How many times does a common clock strike in 13 
hours } Am. 7a 

13. A man rents a house for $50, annually, to be paid at 
the close of each year; what will the rent amount to in 30 
years, allowing 6 per cent., simple interest, for the use of 
the money ? 

The last year's rentwill evidently be $ 50 without Interest, 
the last but one will be the amount of $ 50 for 1 year , the 
last but two the amount of $50 for 3 years, and ao on, in 
arithmetical series, to the first, which will he the amount of 
$ 50 for 19 years =: $ 107. 

If the first term be 50, the last term 107, and the number 
of terms 20, what is the sum of the series ? Atu. $ 1570. 

14. What is the amount of an annual pension of $ 100, 
being in arrears, that is, remaining unpaid, for 40 years, 
allowing 5 per cent simpte interest ? Arts. $ 7900. 

15. There are, in a certain triangular field, 41 rows, of 
com ; the firat row, being in 1 comer, is a single hill, and 
the last row, on the side opposite, contains 81 hills; hov 
many hills of com in the field ? Aju, 1681 hills. 

t.oogk 
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>& If a triaagidM piece of land, 30'nkb in leiigdi, be 2| 
cods wide at one mi, uid coiae to a point at the o3ier, v/\xtt 
mimber of square rods does it coutaia? Aft». 300. 

17. A debt is to be discharged at 11 several pa-yments, 
ia arithmetical series, the first to be $ 5, and the last $ 75 ; 
what is the whole deiit ? the comraon difference be- 
tween the several payments ? 

.diu. whole debt, $440; common difference, $7. 

18. What is tbe sum of tbe series 1, 3, 5, 7, 9, &c., to 
1001 ? Ana. 251001. 

A'oi*. By the reverse of the rule under ex. 5, the differ- 
mce ofihe extrewia 1000, divided by tbe common difference 2, 
gives a quotient, wituub, increMed by 1, u the Komber of 
term =x 501. 

19. Wbat is the mm of the aritfainetiCBl series 3, S^, 3, 
^, 4, 44, &c., to tbe 50tb term inclusive ? Am. 712 j, 

ao. What ia the sum of tiie decreasing aeries 80, 29$^ 29^ 
29, 26jt, &c., down te ? 

Note. 30 -^ ^ 4* I = ^]> uumbet of terms. Ji». 1365. 

qUESTIOMS. 

1. What is an arithmetical progression? 2. Whep.isthe 

series called osceniitij ? 3. ■whan deacendiag7 4. What 

are the numbers, forming the progression, called ? 5, What 
are the first and last teima called ? 6. What are the other 
terms called? 7. When the first term, common difforence, 
and Dtunber of terms, are given, how do ^ou find the last 
term 1 8. How may arithmeticnl progression be applied to 
simple interest? 9, When the extremes and number of 
terms are given, how do you find the common difference ? 
10. how do you find the sum of all the terms ? 



OBoanmucAx pnoaiuissioH. 

IT 113. Any smes ef numbers, continually increasing by 
a constant multiplier, or decreasin^r by a constant divisor, is 
called A Gemaetncoi Progreaaj^. Thus, 1, 3, 4, 8, 16, be. 
la an increasing geometrical series, and 8, 4, 2, 1, j^ i, &«• 
is ft decreasing geometrical series. , , 
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As in arithmetical, bo also in geometrical prc^rcssion, 
there are five things, aoy three of which being giren, ths 
othec too maf be found ; — 

1st The>»tten». 

2d. The last term. 

3d. The number of terms. 

4th. The rtOio. 

6th. The ram of all the terms. 



1. A man bought apiece oFnlkiineaaiiriDglT yards, and, 
bjr agreement, was to give what the last yard would come 
to, reckoning 3 cents for the first yard, 6 cents for the second, 
and BO on, doubling the price to the last; what did thepiece 
of silk cost him ^ 

3X2X2X2X2X2X2X2X2X2X3X2X2 
X2X2X2X2 = 196608 cents, = $ 1966'08, Anawer. 

In examining Ae process by which the last term (196608) 
has been obtained, we see, that it is a product, of which the 
ratio (3) is sixteen times a factor, that is, one time leu than 
the number of terms. The last term, then, is the sixteenth 
power of the ratio, (2,) multiplied by the_^M/ term (3.) 

Now, to raise 2 to the 16ui power, we need not produce 
all the iittertaediate powers ; for 2* = 2 X 2 X 2 X 2 — 16 
is a product of which the ratio 2 is 4 times a factor; now 
if 16 be multiplied by 16, the product, 256, evidently con 
tains the same factor (2) 4 times -|- 4 times, = 8 times 
and 256 X 256 = 66S36, a product of which the ratio {2J 
is 8 times ~\- 8 tiraes, = 16 times, factor; it is, therefore, 
the I6th power of 2, and, multiplied br 3, the first term, 
gives 196608, the last' term, as before. Hence, 

When the firtt term, ratio, and 'number of lemt, are gtvettj 
to find the last term, — 

I. Write down a few leading powers of the ratio with 
their ttM&;«s over them. 

II. Add together the most cometdeiU indictt, to make an 
index lets by one than the number of the term sought. 

III. Multiply together the powers belonging to those i»> 
(iice<,^d their product multiplied by Siefait lemt, will be 
the term sought. ^ Coovic 
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3. U die fint tenn be 6, and the ntio 3, vrhat if the 6th 
terra? 

3. A man plants 4 liernels of com, which, at hairest, 
prodnce 32 kernels ; these he plants the tecond year ; now, 
auppoaing the annual increase to eontinne 8 fold, what 
vould be the produce of the 16tb year, allowing 1000 Ver- 
neU to a pint? Am. 219g033355'652 busbets. 

4. Suppose a man had put ont one cent at componnd in- 
terest in 1620, what would have been the amount in 1824, 
allowing it to donhle once in 12 years? 

2>' = 131072. Ant. $ 1310<72. 

6. A man bought 4 yards of eloth, pvi^g 2 cents for the 
first yard, 6 cents for the second, and so on, in 3 fold rar- 
tio ; what did the whole coat him ? 

2^6 4-18-1-64 = eQ cents. Am. 80 cents. 

In a long series, the process of adding in this manner 
irould be tcdioas. Let ns try, therefore, to devise some 
shorter method of coming to the same result If all the 
terms, ezc^tn^ Ihe last, viz. 2 -f- 6 -f~ ^^ ^^ multiplied by 
the ratio, 3, the product will be the series 6 ~f~ 184- 54; 
subtracting the former series from the latter, we have, for the 
remainder, 54 — 2, that is, the Itat tervt, less the Jiril term, 
which is evidently as many times the first series (2 -(- 6 -|- 18) 
as is expressed by the ratio, Us» 1 : hence, if we Srnde the 
difference of the extremes (S4 — 2) by the ratio, leu I, 
(3 — 1,) the quotient will be the sum of all the terms, tx- 
ceplmg the latt, and, adding the last term, we shall have the 
tekole amount. Thus, S4 — 2 = 62, and 3 — 1 = 2; then, 
62 -^ 2 = 26,' and S4 added, makes 80, Answer, as before. 

Hence, (often tfte eHremet and ratio are given, to find the 
turn of the Kriet, — Divide the difference of the extremet by the 
raUo, leu 1, and the quotient, tncretued by die greater term, 
vrill be the amteer. 

e. If the extremes be 4 and I3I072, and the ratio 8, 
what is the whole amount of the series I 

^^s"— ~* "^ ^^^^"^ ~ "^'™' '*'"'™^' \ 
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T. Wktis the sum of the descen&if leriet S, l, j, }, 
^, &C., extended to tnjttnfy? 

It ia eridenl the last term mast become 0, or indpfinilelr 
se«r to Botfaui^; therefore, the extremes ve 3 and 0, and 
the ratio 3. Atis. 4^. 

8. What is the vahie of the infinite series 1 -f* i ~l~ iV 4~ 

9. Whet is toe ralae of the infiolte seriea, ^ -)--r^ 4. 
TTiVti + TO^TTD &^*-» er, what is die same, the decimil 
'illll,&c., eontimiBlly repeated^ Aits^ ^ 

10. What is the valbe of the infinite series, ySit 4* Tii^'m 
&c., desceuding by. the ratio 100, or, which isthe same, the 
repeating decimal '020802, &c. ? Ana. ^ 

11. A gentleman, nhose daughter was married ob a new 
year's day, gave hw a dollar, promising to triple it on the 
first day of each month in the year ; to how mnch did her 
portion amount i> 

Here, before finding the amount of the series, we must 
find the latt term, as directed in the rule aller ex. 1. 

Aia. $265'720. 

The too proceaaea of finding the laa term, and the amount 
may, however, be conveniently reduced to one, thus : — 

if7i«n the jiral term, the ratio, wtd the namher of terms, are 
gineUftofind the stun or amoimt of tite teria, — Hu-se the ratio 
to a power .whose index is equal to the number of terms, from 
which subtract 1 ; divide the TetnaiadeT by the ratio, leas 1, 
and the quotient, multiplied by the first terta, will be the 
answer. 

Applying this nile to the last example, 3>»=;: 531441, and 
^^1^^' ~} . X 1 — 265720. Ans. $ 235'T20, M before. 

12. A man agrees to serve a farmer 40 years without any 
other rew«rd than 1 kernel of com for the first j-ear, 10 for 
the Eeeond year, and so oa, in 10 Ibid ratio, till die end of 
the time ; what will be the amount of hia wages, alidwing 
1000 kernels to a pint, and supposing he sells his cmh at 60 
cents per bushel ? 

( l,lH,in,lll,lll,lll,Ul,lll,lll, 
111,111,111,111,111 kernels. 



-Xl = 



Ai:i. $ S,680,5S5,555,5S5,555,55S,55&,5S5,5S5,5£5,5fiS 
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13. A gentleman, dying, left his estate to his 6 sons, to 
di« youii^ci^t $1000, to tiie second $ 1500, and ordered, 
tliat ench son sliuuld exceed tliL' younger ty the r&tiouf I^; 
what ivas the Hmouiil. uf ihe estate ? 

Note. Before linding the power of the ratio 1^, it may 
be reduced to an improper fraction ::=: j, or to a decimal, I'd. 
t_tzzi X 1000 = ft 13187* ; or, i!^- ~.l x 1000 = 
$ 13187'60, Awicer. 

Compound Interal ly Progrenion, 

IT U4. 1. What is the amount of $4, for 5 years, at S 
per cent, compound inter.est? 

We h^ve seen, {TT 92,) that ctmpoiaid interest is that, 
which Bfises from adding the interest to the principal at the 
close of each year, and, for the next year, casting the inter- 
est on that amount, and so on. The amount of $ 1 for 1 
year is $ 1'06 ; if the principal, therefore, be multiplied by 
T06, the product will be its anwialt for 1 sear; this aniountf 
multiplied by 1'06, will give the -amount (compound inter- 
est) for 2 years; and this tecottd rmouat, multiplied by 1'06, 
will give the amount for 3 years ; and go on. Hence, 
the several amoiattn, arising from any sum at compound in- 
terest, form a geometncai aerie*, of which the principal is the 
firM tern ; the /tmomU of $1 or \ £.,■ &c., at the giren rate 
per cent., is the ratio ; the lime, in years, is 1 less tlian the 
number of term* ; and the laat amoani ia the lest term. 

The last question may be 7C?'-ived into this : — If the first 
term be 4, die number <^ terms 6, and the ratio 1*06 
what is the last term ! 

1.06«— l'338,andl'338X4=55'352+. Aw. $5'35a. 

Note 1. The powers of the amoimti of ji I, at 6 and at 6 
per cent., may be taken from the table, under TT 91. Thus, 
opposite 5 years, under 6 per cent, you find 1'338, &c» 

Note 2. The sevei nl processes may be conveniently exhi- 
bited by the use of letters; thus: — 
Let P. represent the Principal. 

R. the Ratio, or the amount of $ 1, &C. for 1 year. 

..... T the Tirr.e, in years. 

.... A the Amount 

^lien ttro or more letters are joined together, like > word. 



930 OipUBTRtCAL PnOGEESSIOIr. IT 114. 

tiiej axe to be mtdl^ied together. Thus PR. implies, tha* 
the priwApal is to be multiplied by Uie ratio. When one 
Itttet is juaced above another, like tbe index of & power, tlie 
first is to be raised le a power, whose index is denoted by the 
tecoitd. Thus R'''' intpHea, that the ratio is to he raised to 
« power, whose index shall be equal to the time, that is, th« 
number ofyeara. 

2. What is the amount of 40 dollars for 1 J years, at 6 per 
cent, compound interest? 

RT X P- = A. i therefore, 1'05> ' X 40 = 68'4. 

Am. $68<40. 

3. What is the amount of $6 for 4 years, at 10 per cent, 
compound interest? Am. fS'TSj-^. 

4. If the smouat of a certain sum for 5 yeara, at 6 per 
cent, compound interest, lie $ 5'352, what is that sum, or 
principal ? 

If the number of terms be 6, the ratio 1'06, and the last 
term 5'353, what is the first term ? 
This question is the reverse of the last; therefore, 
A. „ 8*352 . A ^A 

W = ^-'"'VzZ8 = *- /"■**■ 

6. What principal, at 10 per cent compound interest, will 
amount, in 4 years, to $ 8"T846 ? Aw. # 6. 

6. What is the present worth oi $6S'40, due 11 yearb 
hence, discounting at the rate of 5 per cent, compound in- 
terest? Am. $40. 

7. At what rate n<a cent will $ 6 amount to $ 8'7S46 ia 
4 years ? 

If the first term be 6, the last term 8'7846, and the nunt- 
ber of terms 6, what is the ratio ? 
A-_i}T *k .- 8'7846 
_ = K'-,thatis, — ^ _ i<464i = the 4th power of 

the ratio ; and then, by extracting the 4th root, we obtun 
1*10 for the ratio. Ant. 10 per cent 

8. In what time will $ 6 amount to % 6'7846, at 10 per 
cent compound interest ? 

p- =RT-,thatiB, - -g— = ]'4641 = I'lOT- ; thtMore, 
if we divide 1'4641 by I'lO, and then divide the quotient 
^ence arising by I'lO, and so on, till we obtain a quotient 
that will not contain I'lO, the mtmber of these divisions will 
he the nuutto- of yean. Am. 4 years. 
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9. At 6 per cent compound interest, in what time \rill 
$40 amount to $68140^ 

Havipg found the power of the ratio I'OS, aa before, whieb 
is 1*71, you may loolc for this niunber in die labU, under 
the eiven rate, 5 per cent, and againtt it you will find die 
number of years. Am. 11 years. 

10. At 6 per cent compound interest, in what time will 
$4 amount to $5'35ii Ans. 6 years. 



Annviiiet at Compound hUerat. 

IT lis. It may not be amiss, in this place, briefly to show 
tlie application of compound interest, in computing the 
amount and present worth of annutfies. 

An Annuitv 18 a sum payable at regular perwJs, of one 
yew each, either for a certain number of yean, or dariug the 
life of the pensioner, or forever. 

When annuities, rents, &c. are not pud at the time diey 
become doe, they are said to be in arreart. 

The sum of all the annuities, rents, &c. remaining un' 

Eaid, lofretber with the tnterett on each, for the time they 
ave remained due, is called the amoimt. 
1. What IS the tmount of an annaal pension of $ 100 
which has remained unpaid 4 years, allowing 6 per cent, 
compound interest? 

The hst year's pension will be $ 100, without interest ■ 
the last hut on« will be the omouni of $ 100 for 1 year; the 
last but two the amount (compound interest) of $ 100 for 
S years, and so on ; and the sum of these several amounts 
will be the answer. We have then a teries ofamovnla, that 
is, a getnaelrical leriet, (IT 114,) to find the sum of all the 
terms. 

If the first term be 100, the number of terms 4, and th« 
ratio I'Oe, what is the sum of all the terms i 
Consult the mle, under TT 113, ex. 11. 

?'°^?* . ~^ X 100 = 437'46. Ana. $ 437'45. 

JTence, toAen the onRuaty, the time, and rate per cent, art 
gheiif lojkdthe auomt, — 'Rube the ratio (the amount ot 
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$ 1, &c. fiiT 1 year) to a power denoted by the number of 
years; from this power subtract 1 ; then divide the remain^ 

'der by tlie Tatio, lot 1, and the quotient, multiplied by 
the annuity, will be the amount. 

)^ Note. The powers of the amounts, at 8 and 6 per cent. 

'up to the 24th, may be taken from the table, uudet IT 91, 

2. Wliat is the amount of an aunidty of $ £0, it being in 
vrreaif iO years, allowing 5 per cent, compound interest i 

Am. $]653<29. 

3. If the Annual rent of a house, which is $ 1.50, be in 
arrears 4 years, what is the amount, aUo%ving 10 per cent, 
compound interest ? Ana. $696'15. 

4. To how much would a salary of % 500 per atiniun 
■mount in 14 years, the money being improved at 6 per 

cent compound interest ? in 10 years ? in 20 

years ? — — in 22 years ? — — in 24 vears ? 

Am. to tie toit, $25407'75. 

IT 119. If the annuity is pud in advance, or if it be 
bought at the beginiliDg of the first year, the sum which ' 
ought to be given for it is called the ^rejenf worth. 

6. What is the present worth of en annnal pension o{ 
$ 100, to continue 4 years, allowing 6 per cent compounil 
interest ? 

The present worth is^ evidently, a sum which, at 6 per 
cent, comuound interest, would, in 4 years, produce an maotmt 
equal to tne anunmt of the taaadly in arrean the same time. 

By the last nde, we tiud the amount = $ 437*46, and by 
the direclioDB under IT 114, ex. 4, we find the present worth 
= $346'51. Am. 4i346'«l. 

Hence, to find the pretent worth of am anmiUy, — First 
find its ainoanl in arrears for the whole ume ; this amaiml, 
divided by thatjNwer of the ratio denoted by the number of 
years, will give Qiepreaettt worth. 

6. ^Vlint is the present worth of an annual salary of $ IDO 
to continue 20 years, allowing 6 per cent ? Ant, $ 1246'22 
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The opentioiu tmder tkis nile beiog somewhat tefitnu, 
we subjoin a 

. TABLE, 

Showing the present worth of $ 1, or 1 £ . annuity, at 5 and 
6 per cent compound interest, for any number of years 
from 1 to 34. 



Ton. 


B[*.C*M. 


BpNomt. 


Y.U.. 


ll|»»Dt. 


1 


0*95238 


0'94339 


18 


11*68958 


a 


1 '85941 


1*83339 


19 


12*08532 


3 


2'7a325 


2*67301 


20 


12*46221 


4 


a*8469e 


3'46S1 


21 


12*82115 


6 


4'3a948 


4*21236 


22 


13'163 


6 


fi'07569 


4*91732 


23 


13*48807 


7 


6'78637 


6*58238 


24 


13*79864 


8 


6 '46321 


6*20979 


25 


14*09394 


9 


7'10782 


6*80169 


26 


14*37518 


10 


7'72n3 


7*36008 


27 


14*64303 


11 


8'30641 


7*88687 


28 


14*89813 


13 


S'Sfl^S. 


8*38384 


29 


15*14107 


13 


9'39357 


8*65268 


30 


15*87245 


14 


9'S9864 


9'29498 


81 


15'69281 


15 


10'37966 


9'T1225 


32 


15'80268 


16 


I0<83777 


10*10589 


33 


16'00255 


17 


11 '27407 


10*47726 


34 


16*1929 



11*46992 
11*76407 
12*04158 
12*30338 
12*55035 
12*78335 
13*00316 
13*21053 
13*40616 
13*59072 
13*76483 
13*92908 



It is evident, that the present worth of $ 2 annnity ii 3 
times Bs much as that of $ 1 j the present worth of $ 3 will 
be 3 times as much, &c. Hence, to find the jtruent im^ 
of any attnaity, at S or i per ceiU., — Find, in this table, the 
present worth of $ 1 annuity, and multiply it by the given 
wuuitg, and the product will be the praeai worth. 

7. Wliat ready money will purchase an annuity of $ 150, 
to continue 30 years, at 5 per cent, compound interest? 

The present worth of $1 annuity, by th'e table, for 
30 years, is $16'37245; therefore, 16'37245 X 150 = 
$2305*867, jlni. 

8. What is the present worth of a yearly pension of $ 40, 
to continue 10 years, at 6 per cent compound interest? 

at 5 per cent ? to continne 15 years ? 20 

years ? 25 years ? 34 years ? 

Am. (oiof^ «e4'y'7ie ^ 



Whoi nnnWe) da imt eommtnet till m oertaia y eti w d of 
Gme has elapsed, or till sooie particulu event au taken 
pliuut, they are said to be in TtcenUm, 

9. Wliat U the present worth of $100 annuity, to be 
continued 4 years, but not lo commence till 2 years hence, 
allotvinfc 6 per cent compound interest ? 

The present worth is evidently a sum which, at 6 per 
cent compound interest, would in 3 years produce an omntad 
equal to the psreient worth of the annuity, were it lo conunence 
immediatelif. By the last rule, Tre find the present ivortli of 
the anniiity,.tD comtiience mntedialetif, to be $'S46'5I, and, 
by directions under IT 114, es. 4, we Hnd the present worth 
of $ 346'Sl for a years, to be $ 308>393. An. $ 308^393. 

Hence, lo find the present worth of mtg tatmdti) taken in 
reeersifm, at eotnpound mlerest, — First, find the present worth, 
to commence immediately, and this sum, divided by the power 
of the ratio, denoted by tfie time m reversum, will five tlie 
answer. 



10. What ready money will purchase the reversion of a 
ease of $ 60 ptr aimmf to continue 6 years, but not tocom 

mence till the end of 3 years, allowiBg 6 per cent, compound 
interest to the purchaser ! 

The present worth, to commenec immediately, we fiad te 

be, $ 295<039, and -ri^j^ = 247'72. Ata. $ 247'72 

It is plain, At same result will be obtained by finding the 
present worth of the annuity, to eommence immediately, 
and to continue to the end of the lime, that is, 3 4- 6 = A 
years, and then M/Hractintj from tUs nan the present worth 
I of the annuity, continuing for the time of reveriiou, 3 years. 
Or, we may find the present worth of $ 1 for the ttco twist 
by the table, and multiply their difference by the giveu an- 
nuity. Thus, by the table, 

The whole time, 9 years, = 6'S0169 
The time In reversion, 3 years, = 2'67301 

Difference, = 4*12863 
60 

$947'72080 Am. 

11. What is the present worth of a lease of $100 to cod- 
tinuo SO jcara, but not to commence till the end ot^i'yeus 
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MoxriagB per cent 1 — irkaX, if it be 6 jresra in revei- 

Sien? —— Syeant? ^—10 yews? -l-tytaxsi 

Am. to Italy $629'43S. 

? U7. IX What is the worth of & freehold ertate, of 
whigli the yearly rent ia 9 60, allowing to, the purchaser 
6 per cent. ? 

la thi^ case, the annuity continued former, and the estate 
is evidently worth a sum, of which the yearly tnleresf is equal 
to th* yearly rent of the estate. The principal mvUipIied by 
the rale gives the interest; therefore, the interest dieided 
by tlieiate will give the principal; 60 —'06 = 1000. 

Am. $1000. 

Hence, to find the present Korlh <^ art anmdli/, confirming 
forever, — Divide the annuity by the rate per c«ti., and the 
quotient will be the present worth. 

Nate. The worth will be the same, whether we reckon 
wimple or ampound interest ; for, since a yeor'j wleretl of iht 
Ortre is the amtidty, the profits arising from thai price can 
Aftilher be more nor len than the profits arising from the art' 
Mtttjr, whether they be employed at simple or compouud in- 
iierest. 

13. What is the worth of $ 100 annnity, to continue for- 
ever, allowing to the purchaser 4 per cent. ? allowing 

. 5 percent..' 8 per cent? 10 per cent? 15 

per cf nL ? 20 per cent. ? 4m- to latl, $ 500. 

14. Suppose a freehold estate of $ SO per atmam, to com- 
mence 2 years hence, be put on sale; what is its value, al- 
lowing the purchaser 6 per cent ? 

Its present worth is a sum which, at per cent compound 
interest, would, in 2 years, produce an amount equal to the 
worth of the estate if entered ifKinunediately. 

— s:: $1000 = the worth, if entered on immediately, 

and -^.-n^ = $ 889'996, the present worth. 

The same result may he obtained by subtracting ^m the 
VXpth of the estate, lo cimtmence vmaxSiolely, t\te present wtirih 
ottlie anim\ty'W,foT 2 yean, the time u/ reversion. Thus, 
by the table, the present worth of $ 1 for 2 years is 1'83339 
X 60 = 110'0034 = present worth of $60 for 2 years, 
and $1000— $110'0034= $889'S966, ,^.' at before. - 
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18. Wbat is the present worth of a petpetntl tnnnity of 
$ 100, to coDimeDce 6 years heoce, allowiDg the purcluuer 
5 per gcdL compound interest f what, if B yetuf iu re- 
version? 10 years? 4 years ? 15 years? 

30 years ? Ans. to Uut, $ 46a'755. 

The foregoing examples, in compound interest, have been 
confined to yearly payments ; if the payments are half year- 
ly, we may take naif the principal or aatadlif, half the rait ptr 
cent., aud ivnce the nwnber of yean, and work aa before, and 
so for any other part of a year. 

4UE8TIOITS. 

1. What is a geometrical progresuon or series ? 2. What 
is the ratio ? 3. When the first term, the ratio, and the num- 
ber of terms, are given, how do you find the laU term ? 
4. When the extremes and ratio are given, hovr do yon find 
the nan of all the terms 1 5. When ^e first term, the ratio, 
stnd the number of terms, are given, how do you find the 
amount of the series ? 6. When die ratio i$ afraetwn, bow 
do you proceed? 7. What is compomd ixUrutl 8. How 
does it qipear that the amnmli, arising by compound in- 
tereal, form a geometrical ttriett 9, What is the ratio, in 

compound interest ? the number of termt ? the 

first terml thei<Mt/erm? 10. When the rate, the 

time, and the principal, are given, bow do you find the 
amount? 11. When A. R. and T. are given, how do you find 
P.? 12. When A. P. and T. are given, how do you fiudR.? 
13. When A. P. and R. are given, how do you find T. f 14. ■ 
W^hatisanonnuily? 15. When are annuities said to be tn ar- 
rears? 16. What is the amount ? 17. In a geometrical series, 
to whalis the amounf of an annuity equivalent? 18. How do 
you find the amouni of an annuity, at compound interest? 

19. Whatia the ^MenlwortA of an annuity ? how com- 
puted at compound interest ? how found by the table ' 

20. What is understood by tbe term revernonl 21. Hotr 
do yo%find the present worth of an annuity, taken in rever- 

»wn? by tbe table? 22. How do you find the present 

worth of a freehold eXote, or a ptrpetwd ammty ? ■ the 

lame taken jn reoersian ? — — ■ by the table i 
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IT 118. PerraatatioD is the method of finding how many 
different ways the aider 6f ftny number of things may he 
varied or uhanged. 

1. Four genllemen agreed to dine bother so iong at 
thejr could sit, every day, in a dlfTerent order or position; 
Low many days did tiey dine together ? 

Had there been but Itoo of them, a and 4, fliey Could sit 
only in 2 times 1 (l X 2:= 3) different niisitions, tlius, 
a b^ and b a. Had there been three, a, b, and c, they couU 
EitinIX!!X3^=6 dilferent positious; for, beginning the 
ordtr nith o, there will be 2 positions, riz. ah c, and a eb; 
uejit, beginning with b, there will be 2 positions, bac, and 
h c a; lastly, beginning ^¥ith c, we have cab, and c 6 «, 
that is, in all, 1X2X3=6 different positions. Iq the 
»ame manner, if there ba /our, the dift'erent positions will 
•e I X a X 3 X 4 — 24. Am. 24 days. 

Hence, to find ih^ nwnier of ^erenl changes or perma- 
tflfion.i, ofwhick anif mcmaer of different thingt are eapable, — 
Slulliply contimialty together an the terms ef the natural 
series of nunb^rs, from 1 up to tlie gifen nnmber, and the 
l^t product will be the answer. 

3. Howmflny variolions may ther* be in the position of 
the ijine digi» f Ans. 362SS0. 

3. A man boiifjht 25 cows, agreeing to pay for tlicm 1 
eent for ftvety different order in which they could all ha 
placed ; how much did the cows cost him ? 

Ans. $165112100433309859840000. 

4. Christ Church, in Boston, has 8 bells ; how many 
changes may be rung upon tfiem ? Am. 40320. 



IT Utf. 1. T+6X 7^1=60. 
A line, or mvculwn, drawn over several numbers, signilies, 
that the numbers under it are to be taken jointly, or as on« 



2. 9 — 8 + 4 X 84-4 — 6=howii»ny? 



. 7-|-4~-3 + 3 + 40 XS=liDwmuir? J^, 230. 



: 4. 3 + 6-2X4-a^t,^^ p ■ J«.3i. . 

2X2 ^ 

6. There are two numbers; the greater is 25 times 78, 
and their difference h 9 times 16; their lom and product 
ue lequiied. 

{^ Am. 3766 is their sum; S639260 their product 

6. What is the difference betwee n flirice five and thiily, :. 
and thrice thirty-five ? 35 x 3 — 5 x 3-f-80 = 60, ^m». 

T. What M the difference between six dozen dozen, and ''■ '' 
half a dozen dozen? Aa*. 793.' — " 

8. What number divided by 7 will make 6488 ? ' ,' './>''" 

9. What number multiplied by 6 will make 206S? 

10. A gentleman went to sea at 17 yeara of age; 8 yeaM 
alter he had a son bom, who died at the age of 35 ; after 
whom the father lived twice 20 years ; how old was the 
father at his death ? Aia. 100 years. 

11. What number is that, which being multiplied by 15, 
the product will he * ? f -i- 15 = j^j, Aat- 

12. Wb^t decimal is that, which being multiplied by 1\ 
the product will be '7fi ? '75 -«- 16 r= '06, Am. 

13. What is the decimal equivdent to gig ? 

iaa. '0285714. 

14. What fraction is that, to which if you add {, the sum 
will be ^? ^iM. ^ 

15. What number is Uiat^ from which if you take f , the 
remainder will be | ? Ant. #f. 

16. What number ia that, which bring divided by \, the 
quotient will be 21 ? jilnt. 15{. 

17. What number is that, which multipUed by 4 pro- 
duces^? Aia. \. 

18. What number is that, from which if you take \ of 
itself, the remainder will be 12 ? Am. 20. 

'19. What number is that to which if yon addf of|of 
itself, the whole will be 20 P Aia. 12. 

20. What number is that, of which 9 is the f^art ? 

Ak». 13^ 

21. A fanner carried a load of produce to market : be 
■old 760 lbs. of pork, at 6 cents per lb. ; 250 lbs. of cheese, 
at 8 cents per lb. ; 164 lbs. of butter, at 15 cents per lb. : 
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in pny he received 60 Iba. of lagttr, nt 10 cents per lb. j IS 
galloDB of moluses, st 42 cents per gfoltoa ; ^ ban-el of meek- 
erel, at $ 3'76 ; 4 bushels of salt, at $ 1'25 per bushel ; and 
the balance in money : how much money did he receive ? 
An. $66'6S. 
22. A farmer carried his grain to market, and sold 
75 busheli of wheat, at $ 1 '45 per bushel 

64 lye, ... $ '95 

142 .«»■ com, .» $ '50 .„ , 

In exchange he received londry articles : — 
8 pieces of cloth, each 

contdning 31 yds., at $ 1'75 per yd. 
2 quintals of fish, ... $ 2'30 per quin. 
Shhds. of salt, ... $ 4*30 per hhd. 



and the balance in money. 
How much money did he receive ? Am, $ 38'80. 

23. A man exchanges 760 gailons of molasses, at 37^ 
cents per gallon, for 66 j- cwt. of cheese, at $4 per cwt ; 
how much will be the balance in his favour? Am. $i9. 

24. Bought 84 yards of cloth, at $ 1'25 per yard ; how 
much did it come to f How many bushels df wheat, at 
$ I'SO per boshel, will it take to pay for it? 

Au. to the latt, 70 bushels. 

25. A man sold 342 ponnds of beef, at 6 cents per puund, 
and received his pay in molasses, at 3TJ- cents per gallon ; 
how many gallons did he receive ? Ana. 64'72 gallons. 

26. A man exchanged 70 bushels of rye, at $ '92 per 
bushel, for 40 bushels of wheat, at $ 1'37^ per bushel, and 
received the balance in oata, at $ '40 per bushel ; how 
many bushels of oats did he receive ? Ara. 23^. 

27. How many bushels of potatoes, at 1 s. 6 d. per bushel, 
must be given for 32 bushels of bailey, at 2 s. 6 d. per 
bushel? Am, 53^ bushels. 

28. How much salt, at $ I'SO per bushel, must be given 
in exchange for 15 bushels of oats, at 2 s. 3 d. per bushel ? 

Note, It will he recollected that,rwhen the price and cost 
are given, to find the quantity, they must both lie reduced to 
the same denomination before dividing. Aiu. 3j bushels. 

29. How much wine, at $2'75 per gallon, must be given 
in exchange for 40 yards of cloth, at 7 a. 6 d. per yard ? 

Ant. Ifrft gallons 
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3p. A bad 41 cwt of hopa, at 30 §. per cwt., fbr wliicli 
B gavehitn 20£. b money, aud the rest in pPAies, ftt5d. 
per lb. i how many pnmes did A receive f 

Am, IT cwt. %t{Ts. 4 Hn. 

31. A has linen %)oth tvorth $ '30 per yard ; but, in bar- 
tering, he will baye $ '35 per yard ; B liu brotdcfoA worth 
$3'75 ready money j at what price ought the :broadcloih 
to be rated in bartering with A? 

'30 : '35 ; : 3'75 : $ 4'375, Am. Or, '^ of ■a'?8 =s 
$4*37^, Ata. Ttie tivo operations will be &eea;tii be ex- 
actly alike. '' 

32. If cloth, worth 2 s. per yard, cash, be rated in barter 
at 2 s. 6 d., how should wheat, worth 8 i. cash, be. rated in 
exchanging for the clolh ? Am. 10s., or $l'666j. 

33. if 4 bushels of com eost $ 2, what is it per bushel ? 

Atta. $'60. 

34. ITS bushels of wheat cost $ 13*50, what is that per 
bushel f Aiu. $ I'50. 

35. If 40 sheep cost $ 100, what is that per head ? 

Aia. $2'50 
"36. If 8 bushels of oats cost T s. 6 d., how much are they 
per buishel > Ans. 2 s. 6 d., = $ ''H- 

37. If 22 yards of broadcloth cost 21 £. 9s., what is the 
price per yard r Ata. 19 s. 6 a., =; $ 3'25, 

38. At $ 'SO per bushel, how much com can be bought 
for $ 2'00 } An3. 4 busliels. 

39. A man, having $ 100, would lay it out in shoep, at 
$ 2'50 apiece ; how many can he buy ? Am. 40. 

40. If 20 cows cost $ 300, what is the price of 1 cow ? 
of 2 cows ? ■ of 5 cows ? of 15 cows ? 

Aas. to the last, $ 225. 

41. If 7 men consume 24 lbs. of meat iu one week, how 

much would 1 man consume in the, same time ? 2 men ? 

5 men .' 10 men ? Ana. to Ike last, 34j lbs. 

Note. Let the pupil also perform these questions by the 
rule of proportion. 

42. If 1 p?y $ 6 for the use of $ 100, bow much mnst I- 
pay for the use of $ 75 .' ' * ' . ' Ans. $ 4'50. 

43. What premium must I pay for the insurance of mv 
house against loss by fire, at the rate of } per cent, tlial is, 
i dollar on a hundred dollars, if my house be vahied at 
$2475? Am. $12'37% 
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44. Wiat will be ihu itvmrance, per nnniim, of & storeand 
coatcnts, valued at $9&76'40, at Ij per centum? 

.4m. 9il48'146. 

43. What commission nmst I leceive for selling $478. 
worth of books, at S per cent ? Ajis. $38'24. 

46. A merchant bought a quantity of goods for $ 734, 
and sold them so as to gain 2 1 per eeut. ; how much did be 
gain ? and for how much did he sell his goods ? 

Ant. to the hit, $ 888'14. 

47. A merchant bought a r(uantit)' of goods at Boston, for - 
$S00, and paid $43 for their tnmsportation ; he sold them ' ^ 
so as to gain 24 per cent on the whole cost; forhoiv much 
did he sell them f Am, $ 673'32. 

48. Bought a quantity of books for $64, but tor cash a ^ 
discount of 12 per cent, was made; what did the books , 
cost? Aju. $e6'32. 

49. Bought a book, the price of which was marked 
S4'53, hut for cash the bonksetlei will sell it at 33J per 

""Cent, diacount; what is the cash price? Ans. $3'00. 

50. A merchant bought a cask of molasses, containing 12'J 
gallons, for $ 42 ; for DOW much must be sell it to gain 15 
per cent.'? how much per gallon ? Ans. to Irwt, $ HOI- 

51. A merchant bought a cask of sugar, containing 740 < , 
pounds, for $ 59<20 ; how must he sell it per pound, to gain 

26 per cent. ? Am. $ '10. 

S3. What is the interest, at 6 per cent, of $71'02 for 17 
months 12 days ? Am. $6*178 4-. 

53. What is the interest of $497'003 for 18 months ? 

Aiis. $43'83-|-. 
64. What is the interest of $8'50 for 7 mcnths } 

Am. $<2'J7J. 
66. What is the interest of $ 1000 for 5 days ? 

Ans. $'833}. 
66. What is the interest of $ '50 for 10 years ? 

^M. $'30. 

57. What is the interest of $84*25 for 15 months and 7 
days, at 7 per cent > Aia. $ r4S6 +. 

58. What is the interest of $ 154*01 for 2 years, 4 months 
and 3 days, at 5 per cent. ? Am. $18*032. 

59. What sum, put to interest at 6 per cent, will, in 2 
years and 6 months, amount to $ 150? 

Note. See IT 85. _ Ans. $ 130*134 -K 

,.\ 60. I owe a man $ 473'SO, to be paid iu 16 months witli- 
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out interest ; wh«t t» the present \farOi of that debt, die use 
^of the money being worth 6 percent.? Ans. $ 440*277-1-. 

61. What is the present worth of $1000 pajrabte in 4 
years and 2 months, discountiog «t the rate of 6 per cent ? 

Aia. $800. 

62. A merchant booght articles to the amoant of $ SOO, 
and sold them for $ 576 ; how much did he gain ? 

What per cent was his gain ? that is, How many dollan 
did he gain on each $ 100 which he laid out f If $ 500 
gain $ 76, what does $ 100 gain ? Ant- 16 per cent. 

63. A merchant bought cloth at $ 3'GO per yard, and sold 
it at $ 4'2S per yard ; how much did he gain per centum I 

Ana. 21f per centi 

64. A man bought a caskof wine, containing 126 gallons, 
tot $ 283<50, and sold it out at ^e rate of $ 2'76 per gal- 
lon ; how much was his whole gain ? how much per gal- 
lon f how much per cent ? 

Am. His whole gain, $63'00; per gallon, '$'50; which 
is 22g per centum. 

65. If $ 100 gain $6 in 12 months, in what time will it 
gain $ 4 .' $10 f $ 14 ? 

Ant. to the laal, 28 months. 

66. In what time will $ 64'60, at 6 per cent, gun $2'ia? 

Ans. 8 mobtbg. 

67. 20 men built a certain bridge in 60 days, but, it being 
cairied away in a freshet, it is required how many men can 
lebnild it in 50 days. 

ity. d>yL iDtn. 

50 : 60 : : 20 : 24 men, Atu. 

68. If a field will feed 7 horses 8 weeks, how long will it 
feed 28 horses ? i ; J' Ana. 2 weeks. 

69. If a field, 20 rods in length, must be 8 rods in width 
to contain an acre, how much in width muBt be a field, IS 
rods in length, to contain the game ? Ans. 10 rods. 

70. If I purcliase for a cloak 12 yards of plaid ^ ot ». yard 
wide, how much bocking 1 j- yards wide must I have to line it ? 

■ Am. fi yards. 

71: If a man earn $75 in 5 months, how long must he 

work to earn $460? : ' ' - AtU). 30} months. 

72. A owes B $540, but, A not being worth so much 
money, B agrees to take $ '75 on a dollar ; what sum must 
B receive for the debt ? Attt. $405. 

73. A cbtero, whose cap&d^ ie 400 gallons, ia supplied 
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b^ a pipe which lets in 7 {^ons in 6 minutes; Intt there u 
e. leak m the bottom of the cistern which lets out 2 gallons 
in 6 minutes ; supposing the cistern empty, in wliat time 
would it be filled } 

In 1 minute { of a gallon is admitted, but in the same time 
f of a gallon leaks out Ant, 6 hours, 16 minutes. < 

74. A ship baa a leak which will fill it so as to make it 
sink in 10 hours ; it has also a pump which will clear it in 
15 hours : now, if they begin to pump when it begins to 
leak, in what time will it sink } 

Id 1 hour the ship would be -^ filled by the leak, but in 
the same Ume it would be -^ emptied by the pump. 

Am. 30 hours. 

75. A cistern b supplied by a pipe which will fill it in 
40 minutes ; how many pipes, of the same bigness, will fill it 
la 5 minutes ? Ans. 8. 

76. Suppose I le;id a friend $500 for 4 mouths, he 
proroisiBg to do me a like favour; sometime afterward, I 
hare need of $ 300 ; how long may I. keep it to balance the 
former favour I '. " ' ' ■■ . Ana. 6f months. 

77. Suppose 800 soldiers wei% in a garrison with pro- 
visions sufficient for 2 months ; how many soldiers must de- 
part, that the provisions may serve them 6 months i 

Aia 480. 

78. If my horse and saddle are worth $ 84, and my horse 
be worth 6 times as much as my saddle, pray what is the 
value of my horse? - ' ' Ans. $72. 

'79. Bought 45 barrels of beef, at j^3<50 per barrel, among 
which are 16 barrds, whereof 4 are worth no more than 3 
of the others; how much must I pay ? Am. $ 143'60. 

80. Bought 126 gallons of rum for $110; how much 
water must be added to reduce the first cost to $ '75 per 
galloQ ? 

Note. If $'75 buy 1 gallon, how many gallons will $110 
buy? Am. 20% gallons. 

SI. A thief, having 34 miles start of the officer, holds his 

way at the rate of 6 miles an hour ; the officer pressing on 

after him at the rate of 8 miles an honr, how much does be 

gam in 1 hour ? how long before he will overtake the thief? 

,^n>. 12 hours. 

82. A hare starts 12 rods before a hound, but is not per- 
ceived by him till she has been up I^ minutes ; she scuds 
away at the rate of 36 rods a minute, and the dog, on view, 
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makes aRer, at the rate of 40 rods a minute ; Tiow long will 
the courae hold ? and ivhat distance will tbe dog nin ? 

Am, 14^ toinutes, and he will run 570 rods. 

S3. The hour and minute hands of a watch are exactly 
together at 12 o'clock; when are they nest together? 

In 1 hour the minute hand passes over 12 sptees, and the 
hour hand over 1 space ; that i3,themiaute haad gains upon 
the hour hand 11 spares in I hour; and it must gain 12 
space.)) to coincide with it. Ans. 1)\. 5 m. 27^ e. 

84. There is an island 20 miles io eircumferenci^, and 
three men start together to travel the same way about it ; A 
goes 2 miles per hour, B 4 miles per hour, and U 6 miles 
per hour; in what time will they come together again ? 

Ans. 10 Tiours. 

85. There is an blaud 20 miles in circurafeKnce, and 
two men start together lo travel around it ; A trnveU 2 piiles 
per hour, and B 6 miles per hour; how loug before they will 
again corre together ? 

B gains 4 miles per hour, and must gain 20 miles to over- 
take A ; A and B will therefore be together once in eveiy 
S hours. 

66. In a river, supposing two boats start at the same time 
from places 300 miles apart ; the one proceeding up stream 
is retarded by the current 2 miles per hour, while that mov- 
ing down stream is accelerated the same ; if both be pro- 
pelled by a steam engine, which would move thera 8 miles 
per hour in still water, how far from each startiug'plaee will 
the boats meet .'' 

A)M. 112^ miles from the lower place, au 3 187^ milei 
from the upper place. 

87. A man bought a pipe (126 gallons) of wine far 
$ 275 ; he wishes to fill 10 bottles, 4 of which contain 2 
quarts, and 6 of them 3 pints each, and to sell the remainder 
80 as to make 30 per cent on the first cost ; at what rate 
per gallon must he sail it? Ana. $3'S36-f-. 

68. Thomas sold 150 pine apples Ett $'33^ apiece, anil 
received as mucH uicney as Harry received for a certain 
RumberHf watermelons at $'25 apiece; how much money 
did each receive, and how many melons had Harry ? 

Am. $ 50, and 200 melons. 

89. The third part of an army was killed, the fourth part 
taken prisoners, and 1000 &ed; how many were in this armv? 

This and the eighteen follomng questions are neually 
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wrought by a rule called Poakioa, but they are more easily 
■olred on general priaciples. Thus, ^ 4* i — ^ °^ the 
arn'y;, therefore, 1000 i» ^ of the whole number of mea; 
and, if 3 twelfths be 1000, bovr much is 12 twelfths, or the 
whole? Am. 2400 men. 

90. A fanner, being asked how many sheep he had, an- 
swered, that he had them in 5 fields ; in the first were ^ of his 
flock, in the second ^, in the third ^, in the fourth ^, and 
in the fifth 4S0 ; how many had he ? Ant. 1200. 

91. There is a pole, i of which stands in the mud, ^ in 
the water, and the rest of it out of the water j required the 
part out of the water. Ans. -fy. 

92. If a pole be ^ in the mud, f in the water, and 6 feet 
out of the water, what is the length of the pole ? Aia. 90 feet 

93. The anutont of a certain school is aa follows : -^ o{ ■. 
the pupils study grammar, f geography, ^ arithmetic, ^ 
learn to write, and 9 leam to read : what is the number of 
each? 

Aiu. 6 in grammar, 30 in geography, 24 in arithmeiic ; 
12 learn to write, and 9 learn to read. 

94. A man, driving his geese to market, was met bK//r/ 
another, who said, " Good morrow, sir, with your hundretf ; 
geese;" sayshe, "Ihave not ahundred; but if I bad, in ad- ' 
dition to my present number, one half as many as I now 
have, and 2^ geese more, I should have a hundred:" how 
many had he ? 

100 — 2^ is what part of his present number ? 

Ans. He had 65 geese. 

96. In an orchard of fruit trees, -i of them bear apples, 
i pears, ^ plums, 60 of them peaches, and 40, cherries ; 
how many trees does the orchard contain ? Ajii. 1200, 

96. In a certainvillsge, ^of the houses are painted white, 
-i red, ^ yellow, 3 are painted green, and 7 are unpainted ; 
how many bouses in the village ? Aju. 120. 

97. Seven eighths of a certain number exceed four fifthsof 
the same number by 6 ; required the number. 

{ — 4== ^i consequently, 6 is ^ of the required num- 
ber. Abs. 80. 

98. What number is that, to which if 4 of itself be added, 
the sum will be 30 ? Ana. 26. 

99. What number is that, to which if its j and j be added, 
the sum will he 84 ? 

84 = 1 -j-^-|- j z=jf times the required number. Aia. 48. 
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100. Whatnumberistiiat, which, being increased by § and 
I of itself, and by 22 more, will be made three times u 
much? 

The Dumber, being taken 1, J, and f times, ^)i make 2^ 
times, and 22 ia evidently what that wants of 3 times. 

Ana. 30. 

101. What number is that, which being increased by f, f 
and g of itself, the sunr will be 234} > Mi. 90. 

102. A,'B, and C, talking of their f^s, B said his nge 
was once and a half the age of A, and C said his aga was 
twice and one tenth the age of l>ath, and that the sum of 
their ages was 93 ; what was the age of each ? 

Ana. A. 12 years, B 18 years, C 63 years old, 

103. A schoolmaster, being asked how many scholars he 
had, said, " If 1 had as many more as I now have, f as m«ny, 
} as many, ^ and ^ as many, I should then have 435 ;" what 
was the number of his pupils ? Ans. 120. 

104. A and B commenced trade with equal sums of 
money ; A gained a sum equal lo ^ of his stock, and B lost 
$200i then A'b money was double that of B's; what wai 
the stock of each .' 

By the condition of the question, one half of f , that is, f 
of the stock, is equal to ^ of. tlie stock, less $200 ; conse- 
quently, $ 200 is ^ of the stock. Ara. $ 500. 

105. A man was hired 50 days on these conditions, — that, 
for every day he worked, he should receive $ '75, and, for 
every day he was idle, he should forfeit $ '25 ; at the ex- 
piration of the time, he received $ 27'SO ; how many days 
did he work, and how many was he idle .' 

Had he worked every day, his wages would have been 
' ( '75 X 50 = $ 37'50, that is, $ 10 more than he received 
but every day he was idle lessened his wages $ '75 -|- $ '25 
:= f 1 ; consequently he was idle 10 days. 

Ata. He wrought 40, and was idle 10 days. 

106. A and B have the same income ; A saves i of his ; 
but B, by spending $ 30 per annum more than A, at the end 
of S years finds himself $40 in debt; what is their fncome, 
and what does each spend per annum ? 

Abs. Their income, $ 200 per annum ; A spends $175, 
and B $ 205 per annum. 

107. A man, lying at the point of death, left to his three 
sons his propeny; to A ^ wanting $20, to B i, and to C 
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the rest, which wm $ 10 leaa than the share of A ; whrt 
was each one's share f Am. $ 80, $ 50.uid $ 79. 

lOS. There is a fish, whose head is 4 feet toag ; hu tail 
is as long as his head and } the length of his hody, and his 
body is as long^ as his head and tail ; wh«t is the length of 
(he fish? -" ■ ' ' ' ■■ 

The pwpil will perceive, tint the length of the body is ^ 
the length of the fish. Aru. 32 feet. 

109. A can do a certain piece of woik in 4 days, and D 
can de the same work in 3 days; in what time would both, 
working togetfaei, peiform it? ' , ' Am, 1^ days. 

111). Three persona can perform a certain piece of worlc in 
flie following manner : A and B can do it iu 4 days, B and 
C in 6 daye, and A aiul C in & days : in wbat time can they 
all do it togethn ? Aiu. 3^ days. 

111. A and B can do a piece of work in 6 days i A can do 
■tin 7 days i in how many days can B do it ? Atts. ITj- days. 

112. A man died, leaving $.1000 to be divided between 
his two sons, one 14, and die other 18 years of age, in such 
proportion, that the share of each, being put to interest at 6 
per cent., should amount to the same sum when they should 

'arrive at the age of 21 ; what did each receive I f 

Ant. The elder, $546'153-|:; the younger, $453'846-fr. 

113. A house being let upon a lease of 5 years, at $60 
per annum, and the rent being in arrear for the whole time, 

' what is the sumt due at the end of the term, simple interest 
'being allowed at 6 per cent. ? Au. $ 336. 

' 114. If 3 dozen pair of gloves be e<]ual in value to 40 
yarAs of calico, and 100 yards of calico to three pieces of 
satinet of 30 yards each, and the satinet he worth 60 
cents per yard, how many pair of gloves can he bought foi 
$i? ' ' Aia. 8 pair. 

115. A, B, and C, would divide $ 100 between them, so 
as that B mar have $ 3 more than A, and C$4 more than 
B ; how much must each man have ? 

Am. A $ 30, B $33, and C $ 37. 

116. A man has pint bottles, and half pint bottles; how 

much wine will it take to fill 1 of each sort ? how 

much to fill 2 of each sort ? how much to fill 6 of each 

117. A man would draw off 30 gallons of wjne into 1 
nint and 2 pint bottles, of each an equal numbti- ho« 
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muif bottles will it talce, of each kiad^ to eonttin the 80 
giitoQB ? Am. 80 of eadu 

118. A mercIiBnt has caniaters, some holdings pounds, 
some 7 pounds, and some 13 pounds ; bow msny, of each 
an equal number, can be filled out of 13 cwt. 3 qrs. 12 lbs. 
of tea? Am. 60. 

119. If 18 grains of silver make a diimble, and 12 pwts. 
make a teaspoon, bow many, of each an equal number, can 
be made fromlSoz. 6 pwts. of silver f Am. 34 of each. 

120. Let 60 cents be divided among three boys, in such 
B manner that, as often as the first has 3 cents, the second 
shall have 5 cents, and the third 7 cents ; how many cents 
will each receive } ' Asa. 12, 20, and 28 cents. 

121. A gentleman, having 60 shillings to pay among his 
labourers for a day's work, would give to every hoy 6 d., to 
every woman 8 d., and to every man 16 d. ; the number of 
boys, women, and men, was the same ; 1 demand the number 
of each. ' Am. 30. 

133. A gentleman had 7 £. 17 g. 6 d. to pay among his 
labourers ; to every boy he gave 6 d., to every woman 8 d., 
and to every man 16 d. ; and there were for every 6oy three 
women, and for every woman two men ; I demand the num- 
ber of each. ' Am. 16 boys, 45 women, and 90 men. 

123. A farmer bought a sheep, a cow, and a yoke of osen 
for $82'50 J he gave for the cow 8 times as much as for 
the sheep, and for the oxen 3 times as much as for the cow^ 
how mucb did he give for each ? ^ _ 

Ana. For tiie sheep $2'50, the cow $20, and the oxen' 
$60. 

124. There was a farm, of which A owned f, and B ^. 
the faim was sold for $1764; what was each one's sbart 
of the money ? Am. A's $ 504, and B'a $ 1260 

125. Foui men traded together on a capital of (3000, of 
which A put in ^, B ^, C i, and D ^ j at the end of 3 years 
they had gained % 2364 ; what was each one's share of the 
gam? ■ . ' . ■ , f A's $1182. 

.• - - ; B's $ 691. 

^"'- ) C's $ 394. 

( D's $ 197. 

136. Three merchants accompanied ; A furnished f of 

tbcfli^, B|, wd C the rest; they gain $1250; what 
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part of the capital did C furnish, and what is each one*4 
■hare of the gain ? 

Am. C furntBhed ^ of the capital ; and A's share of the 
gaiu was ffiOO, B'a $46S'T6, and O's ^281'2S. 

127. A, fi, aiid C, traded in company ; A put iu $ 500, B 
$ 350, a:id 120 yards of cloth ; they f^ed $ 332'60, of 
which C's share was $120; what was the value of C'a 
cloth per yard,^ aud what was A and B's sliares of the 
gain? , ' ' ' - 

Mu. C's gun, heiog' $ 120, is mi% — Mgofihe whole 
fflln : hence the gain of A and B is readily tound ; also' the 
price at which C's doth ivaa valued per yard. 

( C'3 cloth, per yiirJ, #4. 
Aw. < A's share of the gain, $ 125. 
(B'sdo. $87*60. 

128. Three gardeners, A, B, and C, having hought a 
piece of ground, find the profits of it amount to 130£. per 
annum. Now the sum of money which they laid down was 
in such proportion, that, as often as A paid &£., Bpaid7£., 
and as olleu as B paid 4£., C paid 6J£. 1 demand hov^ 
much each man must have per auiium of the gain. \f , ' ». 

fi^ole. By the question, su oHen na A paid 5 £ ., C paid ^ of 
1£. Aia. A26£. 13 s. 4 d., B 37£. 6 s. 8 d., C 56£. 

129. A gentleman divided his fortune among his sons, 
pviugA9£. as ol^en asB SjS., and C 3£. as often as B 
TjE.; C's dividend was 16375£.; to what did tlie whole 

- estate amount.' Aia. I1583£. 8 b. 10 d. 

130. A and B undertake a piece of work for $54, on 
which A employed 3 hands 5 days, and B employed 7 hands 
3 days; what part of the work was done by A, what part 
by B, and what ivas each one's share of the money ? 

i4»«. A -i^ and B-i^; A's money $22*60, B's $31'50. 

131. A and B trade in company for one year only; on 
ihe first of January, A put in $1200, but B could not 
put any money into the stock until the first of April; wliat 
did he then put in, to have an equal share with A at the end 
ofthcyeiir? ' Aju. $1600. 

132. A, B, C, and D, spent 35 s. at a reckoning, and, be- 
ing a litt'e dipped, agreed that A should pay S, B j, C |, 
and D ^ ; what did each pav in this proportion ? 

, . . ;. Ata. A J3 s. 4 d., B 10 s., C 6 s. 8 d., and D 5.s. 
■ ' l33i There are 3 horses, helonging to 3 men, employed ^(o 
draw a load of plaster from Boston to Windsor for $ 26'46 ; 
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A and B'a horses together are supposed to do } of the 
work, A ftud C's ^ B and C's H ; they are to he paid 
proportionally; what is each one's share of the money ? 

^A's tii'sor^jj.) 

■ ■ Jm.^B'b $ 5'15l=J^) 

^C'a $ 9-20 (=:.^) 

Proof, $26'45. 

134. A person, who was possessed of § of a vessel, foM 
g of big share for 375£ . ; wnat was the vessel worth f 

Am. IB0Q£. 
lis. A gay fellow soon got die better of f of his for- 
tune; he then gave 1500£. for a commission, and his profu- 
sion continiied oil he had but 460£ . left, which he found to 
be just f of his money, after he had purchased his commis- 
sion ; what was his fortune at first ? Am, 3780 £. 

136. A younger brother received 1560£., which was just T^ 
of his elder brother's fortune, andSf times the elder brother's 
fortune was ^ps much again as the father was worth , pray, 
what was the value of his estate? Atu. 1916S£. 14 s. 3fd. 

137. A gentleman left his son a fortune, -^ of which he 
spent in Uiree months; } of } of the remainder lasted liim 
nine months longer, when he had only 537£. leltj what 
was the sum bequeathed him by his father ? 

Am. 2082£. ISs. 2^d. 

138. A cannon ball, at the first discharge, fiies about a 
mile in eight seconds ; at this rate, how long would a halt 
be in passing from the earth to the sun, it being 95173000 
miles distant ? ; ■ * 

Aas. 24 years, 4ti days, ? hours, 33 minutes, 20 seconds. 

139. A general, disposing his army into a square battalion, 
found he had 231 over and above, but, increasiiig each side 
with one soldier, he wanted 44 to fill up the square ; of how 
many men did his army consist ? Ana. 19000. 

140. A and B cleared, by an adventure at sea, 45 guineBti, 
which was 35£. per cent, upon the money advanced, and 
with which they ^reed to pnrchase a genteel horse and 
carriage, whereof tiiey were to have the use in proportion 
to the sums adventured, which was found to be 11 to A, as 
ot^en as 8 to B ; what money did each adventure ? 

Am. A 104£. 4 s. 2-^8 d., B 75£. 15s. 9^ *- 

141. Tubes may be made of gold, weighing not mont 
than at the rate of ^^ x "^ ^ gr^n per foot ? what would b« 
the weight of such a tube, wnich would extend across tbt 
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Atlantic from Boston to London, eEtimndng the dut&nce «t 
SOOO miles } Am. 1 lb. S oz. 6 pwts. SA grs. 

— 142. A maitary ollicet drew up bis soldiers in ranfe and 
file, baring the number in rank and file equal; on being 
reinforced with three times his first nmnber of men, he 
placed them all in the same form, and then the nnmber in 
rank and file was just double what it was at first ; he was .' 
again reinforced with three times his whole number of men, 
and, ^ter placing them all in the same form as at first, his 
number in rank and file was 40 men each ; how many men 
had he at firsts > Aiu. 100 men. 

143. Supposing a man to stand 80 feet irom a steeple, and 
diat a line reaching from the belfry to the man is just 100 

. feet in length}' the top of the spire is 3 times as high above 
the ground as the steeple is; what is the height of the 
spire ? and the length of a line reaching from the top of the 
^ire to the man? See V 109. 

Am. to last, 197 feet, nearly. 

144. Two ships sail from the same port; one sails direct- 
* ly east, at the rate of 10 miles an hour, and the other direct- 
ly south, at the rate of 7^ miles an hour; how many miles 

■part will they be at the end of 1 hour i 2 hours ? 

24 hours.' 3 days.' Ant. to last, 900 miles, f ' 

145. There is a square fiel^, each side of which is fiO 
rods ; what is the distance between opposite comers ? 

An. 70*71 + rods. 

146. What is the area of a square field, of which the op- 
posite corners are 70'7I rods apart ? and what is the length 
of each side ? Am. to laat, 50 rods, neady. 

147. There is an oblong field, 20 rods wide, and the dis- 
tance of the opposite comers is 33^ rods ; what is the length 
of the field ? its area ? 

Aiu. Length, 26g rods; area, 3 acres, 1 rood, 13^ rods. / ^ 
'tis. There is a Toom 18 feet square; how many yards 
of carpeting, 1 yard wide, will be required to cover the floor 
of it f 18' ^ 324 ft = 36 yards, Am. 

149. If the floor of a square room contain 36 square 
yards, bow many feet does it measure-on each side ? 
C Ana. 18 feet. 

^--— When one side of a square is given, bow do you &iid its 
area, or superficial contents ? 

When the Oreo, or superficial contents, of a square is gJTeHf ^ 
■ow do you find OM itoe ? '■ tooyk 
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160. If aa obloDs piece of ground be 60 rods long ud 
SO rods Tride, whtit u its area ? 

Note. A ParaUelogramy or Oblong, 
has its opposite sides t^tioi and par- 
aUel, but the adjacent sides unequal. 
Thus A B C D is a parallelogram, > 
and also E F C D, and it is easy 
to Bee, that the eonlmt* of both are 
equal. Ajis. 1600 rods, ^ 10 acres. 

151. What is the length of an oblong, or par^elogrein, 
whose area is 10 aCres, and whose breadth is 20 rods? 

.int. 80 rods. 

152. If the area be 10 acres, and the length 80 rods^ 
irbatis the other side ? 

When the leitglh and breadth are given, how do you find 
the area of an oblong, or parallelogram ? 

When the area and one tide are given, how do yon find 
theof^er side? 

163. If a board be 18 inches wide at one end, and 10 
inches wide at the other, what is the mean or average width 
of the board ? Ant. 14 inches. 

When the greatett and Utal width are given, how do yon 
find the mean width ? 

154. How many square feet in a board IG feet long, I'S 
feet wide at Ane end, and 1'3 at the other ? 

Mean width,. ^- + ^'^ =1'6S; and 1*66 X 16 = 24'8 
ket,j3u. 2 

' 166. What is the number of square feet in a board 20 
feet long, 2 feet wide at one end, and running to a point at 
the other? Ana. 20 feet 

How do you find the contents of a straight edged boud, 
when one end is wider than the other ? 

If the length be iu feet, and the breadth in feet, in what 
denomination will die product he ? 

If the length be /eet, and the breadth tncAes, what jMirtsof 
afoot will be the product? 

156. Ther< is an oblong field, 40 rods long and 30 rod) 
wide i if a straight line he drawn from one comer to the op- 
posite comer, it will be divided into two equal riglu-anglid 
tnaagkt ; what is the area of each ? 

Am. 400 square rods = 2 acres, 2 roods. 
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■efod»,M|4thefKiy^ndk»/af-10rod«? J^s. 1E«0 cods. 

1S6. If die »reiLW]IiOi«^a«iitdwb««e30.^8,.nii(l ^ 
M-Aepapendicnlnr? - Jim- lOr^dfr 

i59. k tbe jKcpeaAitnilsr ^ 10 rods, and the uw 159 > 
mia, wlMt i# the We f ■-' J 4iit, 80 rodh 

Whet) tb« /ejtf (lli« We snd perpe^dicalitt) of k dght- 
Mgted uiaftgle aia giveii, how do you fiod iu owa ? 

Wbea'tile •««' isd «u of the legs.ws ff>/eB, how io.jw 

'.. JVofa. ^4bV biHtg^ W^ ^dwided bto t^To light'OngUd 
]ki«tglps,by dnwiagftfe^endKuhu^ftom oae uonier to !!]« 
i^oaite nde, u p^ b« &»&.£ j the aenered figuie. 

Here A B C is b trikitgl«, di- 
T^ed into two n^t-vtf^Bd trian- 
'ei, A d C, asd dB C; there- 
re the whole Atae, A B, multi- 
plied hf .M» Aa(f (he papentUcuIar 
3 <^,' wiU ^ve die aret of the 
#heie.* If A B -a; SO feet, uiri 
: Css lIBfeet, v^Mitif theum/ Am. 480 feet 

IW. -Tkew is ft trbBfte, e«ch side of wfaith is 10 feel ' 
%l)Bt is dw length of « peipeb^cnlu from one aD|^e to 
its oppotile side ? utd what is the Mea of the trisii|U i 

Wnte. It is pWa, the perpeniUtular will divide me oppo- 
rite tide into two e^aort*. See TT 109. 

.dM. l>ei])A)dieulH-, 8<66+feet; at«a,4a'3 4-fcet 

161. What is thesc^ oonteuta of a cube measuring S 

feet oil each side f Am. 216 feeL 

When out tUe-ot ftcsbels pnB, hervf do you &td its 

ssfUoMMnU? 

When the talii oudamU of a oabe are given, how do you 
taioneiideef Hi- 

183. How many coUe in^es in a biicfe which is 8 inches 
idltg, 4 inches wide, and S inches thick ? — — in 2 bricks ? 
—— in 10 bricks f Am. to last, 640 cubic inches. 

163. Ho^vnuuiy bricks in a cubic foot ? in 40 cubic 

Ibet? in 1000 cubic feet? Aia. to la*t, 27000. 

164. How many bricks will it take to build a wall 40 feet 
A length, 12 feet high, and feet thick ? Am. 35920. 

165. If a wall be ISO bricks, = 100 feet, i;i teneth, and 
4 bricks, = 16 inckeS] iii thiekpess, how t^vany bndts will 
lay me couise ? ~— - 2 courses ? — 10 courses ? If the 



wall be 46 cbnneft, = 6 f^ h!]p;l), how mmy 6rickt w91 
build il ? TM X < = 600, tod 600 X 48 err 28800, Am. 

166. The rirer Po is 1^000 feet broad, ukI 10 feet di-pp, 
and it runs at the rale of 4 tniles an hour ;'in wbat tnw 
will it dischbi^ a cubic Hiile of water (reckoning fioOO 
feet to the mi}e) into the se^ ? j4fl*. 36 days, 1 hour- 

167. If the country, wbidfa mppKes tb« ,nvtsr Po witb 
water, be 380 loilet long, and 120 broftd, aitd the wbole 

-'. land upon the surface of the eanb be 03,700,000 square 
' mileH, and if the quantity of water discharged )^,tbe uttrt 
^ into the sea be every wbere proportional to the extent of 
hod by which the rivers are sapplied; bow many (imoi 
greater than tbe Po will die whale amoiHit erf Ibe riven be? 
. ^ . f."'^ ■ Aw., 1376 times. 

168. l7poa Ae same suf^sitiofl, wbat 4|uantitr of w«teT, 
altogether, will be discharged by aU tbe rivers into the sea in 
» year 01365 days? ■ A». lOaTBcitbie mflei. 
,'. 169. If the proportion of &• sea on tbe surface of Ibe 
earth to that of land beat 10^ to 6, and the menn depth of 
the sea be a'quarter of i mile ; bow many years wouU it 
take, if the ocean were empty^ to SI) it by the riT*8 mnning 
at the present rate ? Aia. 1708 years, 17 days^ 12 boon. 

1 70. If B cubic font of water weigh 1000 ok. avoirdupois, 
wd the weight of mercury be 13^ times greater than ol 
water, and the height of the mercury in &e barometer ^e 
weight of which is equal to tbe weight of a column of ait 
on Sie same base, extending to tbe top of the atmosphere) 
be 80 inches; what wiH t^ the weight of the air upon a 
square foot? — r- a square mile? and what will be the 
whole weight of tbe atmo^here, suppoMBf tbe size of the 
earth as in questions 166 and 168? 

Am. 3l09'37d tbe. weight on a sqnarefoot 

5273437S0O0 nile. 

103499804687SOOOOOOO ..: of tb« whole atmospb«t«. 

171. If a circle be 14 feet in diameter, what is its circoin- 
ftreiice ? 

Note. It is found by calculation, that tbe dreamferenee of • 
circle meHsiires about 3f times as much u its aianteItT, oi^ 
more accurately, in decimals, 3*14159 times. Ant. 44 feet 

172. If a wheel measure 4 feet across from side to side, 
how many feet aroand it ? Am. I24 ftfeL 

173. If the 4<Kme(er of a circular pond be r47 feet, whet 
is its circumforOBce i Sm. 482 feet ■ 



174. Whst is the ditOMiler of » drde, n-boM cimiml'Q- 
RQceU 468 feet? Ah». I4T fi-el^ 

* 175. 1/ the distaWM through the centre of the euih, fronl 
nde to side, be 7911 miles, how msny miles around ill 

7911 x; 3'U1«9 = 24853 square mile!<, nvarly, Ani. 

176. What ia the area or contents of a circle; whesadiun- 
eter is 7 feet, and iti circumfereoce 33 feet f t i. 

Nule. The area of a circle may be fuiMid %y miihiplpng , t^ . 
j ilm diameter intit ^ iM« arcaaferiMee. Am, 3^| siiuhk fret. ^' '. 

177. What is life sfga of a circle, whose circumference is 

176 rods ? ^ . Aiu. 3404 rods, ; ?-' ': 

178. If a circle if dravrn within a s(]iiaie, contuluitig 1 
square rod, whacis the area of that circle? 

Nol«. The diameter of the circle being 1 rod, the cimini- 
feretice vnA be3'14l59. ' Am. '7S54 of a square rod, iienrty. 

Hence, if: ive Mquare the dianteler of any circle, and miilu- 
ply the a^NOre hy '7854, the prodvct will be toe area of tlie 
circle. "i ■ ,>' 

179. What is the area of a circle whose diameter is 10 
rods? 10" X *7854 = 7)'54. Am. 7H'54 rods. 

ISO. How many squftre iacbes of leather will cover % 
ball 8j inches in diameter / 

Nole. The area of a globt or baO is 4 times as much as 
the BWB of a eireU of the same diameter, and mar be found, 
therefore, hy multiplying the lehoU dmoHferewt into tha 
whole lUmuter. Am. 38} square itidies. 

IHl. What is the number of square mi!es on the surface 
of the earth, supposing its diameter 791 1 miles? * 

7911 X 24853 == I96,C1 3,083, Am. 

163. HowinaiiT solid inches iu a ball 7 inches iu diaoie- 
ter? 

ffoU. The loUd conlenti of a glohe'are found by mnltlplj^ 
log its arta by ^ put of its diameter. 

Am. 179| solid inches. 

183. What is (he number of cubic miles in the earth, 
supposing its diameter as above ? 

Am. 359,283,031,435 mites. 

184. What is the capacity, in cubic iuche!<, of a hollow 
globe 20 inches in diameter, and how much wine wilt it 
contaiu, ) gallon being 381 cubic inches f 

Am. 4188'S -f- cubic inches, and 1S'13 + gallons. 
1S5. There is a round log, all the way of a bigness; the < 

anas of the circular ends of it are each 9 square feel; 



maHntuMnffOa ttJUteVU 



ik Dm !• gdM M. Cgiindtr. 

nsir US too mn un •uiu svoiou •>• A UliUdai', whu IIh ana »f «■• ■HL Ud 
*>in(MH*ftnat ... 

189. WWIiUu«McopUBliiriniiDlrick,9l)«iatlaDiuid7 Incbx thnufh, 
tel !•, tk* ea* Mu T iDOtaa In «Hwutt 

Fkd Um unof *m aid, ■■ btiin lufhl, ud muldfli k tiT il" towiA. 

Jit. awr+oDMeftW. 

tr)vaatfUrlr<*«m<>K*«brliKilNteJ<Mt\irtat|iwWi>ri>/>c( vmoi 
pmnct bt J [r •swm tKiia itjftst \a leDiih, whu panl 

IB7. ADortiriiHUinhU'IliBliMlndiuHUr, udSbclMdnJi; hnrinur 
•abkilMbHkailtMiMtinf .IM. 91fiir4-K 

h b plain, ftorn Ike ibon. IhMlliB nlU coiiant of 111 bodlH, ohkh tn of unlttem 

3i arm tfZitilnaiUk^trloitlK . 

Mldii&ch&ntNireilii^ftcu'IlH iMMIBItW cona id ■ niitot, are nn*> 
nD)' nUid nraiiiUL ^ikaliuab*aaiiMn,kk uW*af<unfiyn«M; Ifk 
tiluifia,! Maun/Or fnniAl; iradicb, ■ ehvular wrMwl, or ■ cant TiM 
psIM It lbs lop « > m*i>ml !• C(G(4 Nw MrWx, nM m n«, dnwn fnin iha fVMa 
ptfpandkulir w ika lim, !• eallad iba jierpBidieularJitiflUff ib* pf nnikl. 

Aa tUd wMmI gf WT pTninId mar ba liiuoa by mnlUplTlag iM ana ef ili* 
«Ma by torikg parpudloslu Ao^U. 

- 188. Wbal la Iba aolid coulanl «r a pynmU wbiiaa tua la 1 feet aqfan, and Ika 
paipeadludaikalifaiafeett i'xJ^lS. Xm. 48 bet. 
ie>, Tlienbk«M^(rtMnbal|kili'9Tfcst,uidwb«tank'7Mlliid)uMUr) 
•k.il,haeaiMUt X».34NI^ 
Tbera la a eaak, wben bead ilunetei ia X biebaa, bong dlameur 3l Inched 
— .„-.. .. «._.k_. k.. wlna faUoaa *™ fi comatot to» 



la 35iuke*; bowna 

uek iiiHlie6«d1ij'*ddlDI ItUnbtor, irita 

,, ,ef tba aiBkiawa batnan tba bvd lUM buk 

■ddlarngtar. IkacaikwBlihaa beiaduud Waejlladai. 

n orOM mwn daniaUt be oddpHad br -reM, (ai. ITT,) Ow pn>- 



andHhw leonb la 
■■any basinwoal 
Hiu. 'rteDKUnttiDeurBflhei 



fliF* Iba aiM CMUBL kn cnbk IncbaL (u. U^TwUeb, A*™ W Ul, OhU « 
iAi^ wiM miaa.) wU|1*a Ikt cinuollii i^a nloaa, add, dItUad by W^ (now W 
HUa, 4Mar naaa.) wiU fn Iha UManl ki al* at tet itlkn*. 

la tkla jmwaa wa aae, Itat Iba i^iian of Ow bhu dlaineier wDI bs malilpltod by 
TMt.aDddliHMd.lbtwbiaiaUaB^bfiai. Haaca m may emiract ibe opeiau 
byaaIy4ak41|riB(lkAqa«klll('^^s'0034;)llial ti, by IXdl, (^r. by M, 
pdoHof off 4 tfwaa IKb Iha prodBcl ftt daclmala.) For tha Kine intKO n may, 

*. I II — ^u,^ fij (y^ _ ittB, •uartg.y IBM, ««, 

■if eotitf ,— JtfWa^y jlla tfUM 

. , ;wsdlutlyH/Dr iiliH, or tji 

JecJimiiii 1A< pTodHil wifJ 6< (Aa cmJaal te 

' laU»abaTBaannla,ibabaiuduMMr,Ubi.~-ltbi.tkihaaddianalata* 
la. WNaM^aatlWra « laiSa ; U la. 4- 4 tau =c W iDu mw illan(«r 
nan, »• = S», aad 841 X M u. K nnj. 

-_, J 801» X M at IfMOM, Au. latMi MnagHhm 

*«". 1 ssn X W = B47TSg. -iM. S'TTSa t»r faltona. 

in. Bvw umaj Vkia ^lona hi a caA wkoaa boni diattMac b X Inchn, head 
dMnieWSTbiebaKuKllaaiititttodwat jtaa, l«t«ir. 

IM. Ibare la a (nar 10 fiet Iaai,andlbe^eniai,(iijnn,ea which Hluma, It 
■ ftaiiwnanaMtd; how many poundavelrU attbaaaf alMftanih*pm,MI 
h> t^ueat kr aaMNT «r4a pwida at iho a(k*r md, 8 AN fruoi Ika ffopl 

la lanlni amnd iha pnp, Om aad tf Iha lafar S iket Aaui the anp wH 

~ -iB|iluaU'SlnclHa,.w<-°-'<^*~'* *-• ' — •'- — - -■'■'- 

cbaa. Nmt, - ' -- 
rfnaxacllyi 

_ n. Heaca, 

1 8 pnioda I ftal from LhL ,._,, , ^ . .— ^ . 

t.ooglc 



mja or mnu. Sff7 

■01 alWnii (irrwi (At roCo ^ (An nian uihinnnmi 8*4, ihMb.ika 

well*/ iiilItelihnniH much uitK^ioHH'. «x4 = IM. .•». 16^ p-u.hIi. 
lit. SuMudiw llw Lanr la uliiw*, vbu imnr ><>gl<l il n>|uln u> MiM inuO 

IM iriht nlfM to he iMed ba S llmu u nncli •■ Ihc pi»nr ui ba ■|i|i'tait, uid 
Dm .tbuuKs .<r iIb Mlibi rnai Uu prop ba 4 faM, buw lir frMil Iba imiii nriiil lfa« 
nnmr rie jiri|jl1»l I 4»i in fc^ 

1!». rril>aiwuriliHwi»ba4a lao. ind Uu laaa ) of ■ tnt.uid Ihe umvc Hi 

m. 'TW n.A. carry a kalU*, ml|)iln|! »» pouAi Uh feMlte i> hi^hikNiJ nil « 
pnTe, Ihe tvi* bslikf ^ (hl Dlit^hoarnwn Llia hdnili ofaiia, and 3 tH4 4 tuclHB 
mnu liu huida of ipa hUlv ^ 'Ikiw bhuj )»uud' duaa tach Mv f « 

' Mi/b Tlia(^K«vUi>d uv(r an ti>Utiiil)i u Iba dfoMafan, or Iha circ>H>(/^ 

•leaf,- iticRnins, y » 10. nlH / Ant. Mill txHiiHla. 

IBS. 1rLludLIn^elerufIhe■nee] VxCninchaa. wVialmnn te Ihc dhinnir ■rf' ih* 

J99. Tharc li a acnn, niliaaa Uiraarta aw I hicl> uuwlat, wtitoh b nimad i} a I*- 
nrS fan. =(ni<iclv», Im; ; whntii ihc raiht uf ilie wel|rtiiuiiha imwT 
A'fU, ine luwir ^M^^l •< Uu andar ttie latar will ilaicrilia tita cimimhnac* 

(i>ra, Iha rullo' wilt lia (iiiiul ia d/tidintllic drenm/ima i^a eifefe. irhtue diii' 
milm- Il nam (Ac fcnflA ^ U> fcccr.V Ma <l£»asci «MM«n lAa i/iraurfi ^fJK 

|!0 X 3f = 377^ clKumfannca. ud ^U. = mi. raUo, Aiu. 

4900, Than Itaacrair^ whnaa Ihmrila an Infiii bicb aunilar i irilba mmad b^f 
«iir Id Chi linif. whai lecJfAj vlu In t&laocad tiy iaft|niiii>l> nrnxrl , 

j|»ii IKUKTf pminilii, 

mi. Than la a oiathUl*. h vhlnli Iba pixnr mow orat lO Tmi. xhlla liie wtirU 
h labed I Inch i olial ia Iha fawa of tbu machine, Ihu ia, niul la Uie ralin of iha 
weifAr IV Iba Mver ; An, ixn, 

ML A man pul «> applaa Inio t. wina (mllm munra. olilrh urn tttmmiik HIM 

tra, A muirh avme via ptti Intn a vwnel, whma caparlty waa 14 wEna <tiian^ 
which mi Bftennnla dUsd Hlih 2) riuuK of vtui ; wLil ma! ttia ciihk coaleiA vt 
Oa aliHia t J». llB4i kichaat 



KOTG8, 

Na. I. 

Orfrt**!, SfjM. 17. isna 

Far fTilH racalrBd, 1 pmnilaa to par in OLrraia Bonn-iria, ir vrdar, an^-lhiM 
doltua fiftv (mr c«1U. r., ,(*,nai<«illi liiuIaK iiu( lUo. u.-iina. 
^jlcil, Tuaorai Tutuoiiv. Villun Timtt. 



duae DUitu lAer lU 



aiaealnd, lpraiibaiap*/waB.,a(fenM,^— .^U'-iit — 



t.oogk 



nttBU olr BcMUfl. 



f H ulo* itulmll, m, lolntlr ni tmMr, f^)!'* u pu lo C. D., or ookr, 

■p MluB canu, w iJuuiiil, Wu bM*"- iLnu rurkrln. 

JUMrt, CDmtuioa Asur. Juua FttUAcs 



1. No «(■ km 



a. IT 11m bM* tw wrWmwnTlihii''<varAr/'ab>.I.}ih«n OHnr BounlAd 
ntr Mding Odi nou, UU b, wriu hta nuna ob Um UckMe mi Hll K u A, 
t^ C, H lAsn ha plHMi. Than A, »l»bu;i1ka*au,«IIiu WlllkunTniAjr lix 
puauBI, tiultriWRailKaiaflaiiuliU maiK, Anu ncpnir iioriha aodiinai. 

3. tr * ntn* te vrilwn Id pi; hltn "iir»Birar,'>.mo.n.) liHudii paBoo Mo 
bokb Aa sou inu-n ulnnmr the nnusTPcior Pancll. 

4. Thamiaof UnaniUjaiWIahad b^Uw.JBfcf li* J>l!^m«,pe^■^I■ll^ll,l^l)•• 
«Ialaa unsKeiaarT, In mUlnft natu, to mHilMn llu nio orin»raa; it h audictani la 
mtia ttam fcr tha niraiiiiofMeki nun, wiUi InunM, br It Will bauitdenaoillHil 
ManM. wkU k ib pu MM. 

f. All DotH m aUhai pmlilaiKdinaiid, mtUB.-MplnllDii DlnMndBlini tf 
ttn ■*!«< DH* ^ tb* ptnbM, •»d ■"•"'Msd teUu «ou, u Uina iBoaiha. a r EUt «• 

B. ir»lMiKroTinUina«UBiutlu«(r>]ii>uB,lllailiin)i(ndaBUil,Miu)ig( 
(ha WHili " n daiHiid" b« aiiicaMad «.dm. 

7. An i»t& pftrpblo ftt ft unain tirna, are on IntorBit u anaa tki Diaf baconi duSf 
Iboiwli la aucD nixa* tbon ba no manikin {niid« of JiiCAraat.^ 

Tluanla la ftuniUd on llu prlDdids, lUbI cnrr mu aiwlij to racelralili not^ 
■hen im, KiidiliitihBnoii-parinentDf ituiliai umi 1. an Tiijuir u hhi(, Tlultm 
ItwnAKa, to do Um JnsUca, illo<n Uoi ialereu fnKn ilu liua ilH monaj tHcumti 
(hH, M a cnnpaMUlan for llu Injurr. 

5. Upon tba auna jxiBUiAa, a tota, pybU* on de»ud, w 



t. Ut nou ba glran in a •peciOc inklk, u IT«, tMrxIila hi ana, an, 

Wdhool iWiinlBg lucb anicla' iho holder of tlu nolo will am. be obligil lo 
anide •ftamnli, bsl M^j demamt vul rEmisl- I1ia ntoa of h Li maatr. 



BONDS. 
Bondj wilh a Catidition, from one l9 
f.fSrkc.',\nlK 
ITJlf is tit PHdt. I bind m^Hlf, my baira, (uculonanil admlalauuon. 



Know an iiKn br iheaa dbhtiu, ihu I, C. D., or, &e., In iba caanit at Ac, am bald 
■- ■ ■ ■--"--■-- . ■~-^--^^-ltan,iDbap«Wiiiih(BaiJE.F., 



, _. , SealoJ wkb , 

la Uw f»r tfou tdid ma ibeiuuil il(Uhii|iilnlaad I 



oliltntliii la lucta, tlial, IT tlu atan^bound C D 
An, do and ablU mU aiwl uu\j pa/, or, cuiaa i 



10 Itaa atiora-iuind~E. f1 tOa aiKulora, idmlniginiiin' dt'uiIidi, llu full auB 
im bundrad dollata, iilth tagsl tiitarul fur tin aima, an or tuforo iha Blafsnth dar 



TlHU»dltkiil«rililiaHI|allonlaiiicb,tbalirberraari»aboT<rn>mad A. D., at tba 
■paekl liKanca and reqiiaat. iu>d fbr tha oulf nnpar daM of ma aboiibound C D., 
lotmbar vilbUiaHld bD., Ia,init lir «a bond or oMIfUkn baaiini an>^ daw vUi 
UMobllniloaabota'irallUB, Udi«daniilj.tiMuidaB)«&F.,«C.fcc. lolbapoal 
■uaaf-^— doDan, oaadlUoiud *][ Iba pariaaol •f !)>• aam oC Ac, wiib lonl luur 
rMlbiUuwiHjOiiiha l«r°' nca aoialiii itaa <bM of llu lali bi paJtt 

t.oogk . 



POBMS OP sxctOfs, Sk. 960 

•Kttcd i)H1(>fl«, u ta inl I7 UwaiM toMit netted told, <rtili ih* nndKn ihn>> 
teilu«iftun,miT nun fiinyiipp«r!—t^en(MB,ihB Bid C. D,, bbMn, mmv 
tiin,M*dmIiil>inu>n,'douid(h9iHinainSlnl* nr, n mna u bs lakl, lOiulKa 
■dil B. ^kk ancmni, Udilnbtntoci « •aim, ihn Mkl luni dT, kc., whh lapl 

bumt ortlM iwiH, DB Uh Hid dif of, Sc, mn nglnf iha dus of Ilu Kil 

"k put Mlnd(iMlattaB,*oc«dl«r<*tta'maM«MMdBwil^,ud In Ml «•■ 

elHirf) ud •mMMmb of lb* mM IB pui raciud obHiatkoD,— ibu, A&— odianiM, 4c. 

Mm, Tlwpriiicl|iildMkrenMMinaaa nntuditaadhmbaiihiluurla u 

kuMBiHU of >nDn Mliiuiiw, talof ■)>« oadBt mL AIn, ■ nou nsf te tonmllad 

'UMonMU BUI bi iha' hM «nUil wkM unna inter* bemi iba taMnUco of iko 
puitt^ M ftpMHd Br »■ vwfa ta ibo cHlhkn If Ik* taol 

XBOEIPTS. 

ShgriaTH, Bhl is, ISOl 
borinl fin Hb Dnuma Anar iw doUui tai liitl i« ^audunu. 

Shjitam, BepL le, lain. 

■ BilihiiiirfMfc <>■»*»» OoaauMoa flw JaflMln Mof »U Jtcmum., 

DnuKiAsui. 



_ BHcitara, SefL IS, ISOL 

Uerind of Bli. Oun LummUftr doUviMi Kcouit 



K«Ml<id (wm ?. C. tM luBdnd doHui to ■«««« of J. B. 



iMNdU Ite «)d T. Z., tHBiit iba Am <!■> of Apill QUI, le 

nil. Tbtn b ■ AlMlneilon botmen nedpU finn In Ian of oil aettwnli 
MbninMloroUifmaniCi, Tba fanner cut off KcounU (Mljr; Uwluurc 
tm talr account bat ill oHIfiiMii Bd rt{lii of uUod. 



OBD£Sa. 

ArtUaU, 
**ku nulra^ ptT'to A. B, or an 



.ooglc 



hif hb movuu. WlM Uik mMlwJ (IhU bg, Iha l>i> tbw iiM |h 

SH rpf jbiHiu. Ii jwiHlrflf UMi ilM UoDk, or lIul na whkli Uw chw 
^y uiiJb, 1« pniducHl hi opAU cuun. wtuo ba wUJ bg nqulnd u 



odM-kMr 






jhi tha cAargm, n 



lilt/mit, <U lia liaw nA« day ^•■T*'* <* 



//an lam n«MH/ Hy At Uon, T on ^orl ; {/■« 

An ■nanr in Iha ■mcatalli*, aKi<r mfj, ui ilu taa 
■XMpwI.) It nil ital !• rniHlnil u lubiuiiihu hia tMm. 

F>ir bniian lull DiwIuntM, trim «ulH u* Ih*, Mid ((Mndlr nadMa Uwiliw 
aCUi* dull. Iha Iillawliii nMlml wUI ba IhiihI biMh caiiTaiiMil u>3 auv. Ii c«-4M* 

laui bacipanail, Ulbampof Iba At^llaBilpata, Or., uU « Uu iu|i uf Lha r<g*l kud 
pM*i C''*! aa fcUon :— 



Dr. 



9 Macknight. 



Jamei Maekntgkt. Ct. 



Jan.(. A 



I corda af Woai), w 

■7S, 1 

ma Ihf* Work, Mlf 
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THE DAr-BOOK. 

lafUlblinntliHiullilfliiiiHtnvrno. ll ii roM whh (■« eniMM an 
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I. ihai 0\r pawn, aHiM thn >iM>k la, 
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Vk wUI niraoH 1^ amn TiMk, wIkm m» ^ 

Um cndh, nSTO) talBKt'oC *M, •ia«D| Ua lUiif ka fom- t* dnt h M- 
low* ^^ «iiH ihti MtaoH n ttM cTEila iM*, Hid hj,.^ taluca unvhrnd w 
>wr u««iinl, tlfSa. tte th. ud Or. lUa* nnr tniMj EalUM, uil iha old u> 
coDiakHUM. rnawaMi)aii*i>ieMaMi>UUaiUuruabook,p(««ail,Md 
Ikan ^Ufi Um irilh Ihfi bduM. 
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362 booktEUFinq. 

Thn Cimmlni >• ■ gpwlmm of tlH Jhf-Bnnk, tanRlnf an for tm dijFi, ud <f 1)1 
puuuar ul clu^ig nut opeuiiii igumiiu, IIh ntDnd iMok li ultod 

THE LEGER. 

In Iha L«gtr Iha dlgpsntd mxnuiiU nfcoch jieiKin In Ihs thf-Bonk m aflMMd 
IdftfUiar: ikn Drt uiil Cr«. anHpHnu*! anil ^ced un oitpniriB pa^ta. oriaopiK^ 
^ aiilaadf UiaMiiia ptif«,lba iianie uf thr jnrdijiL behig trritLaii Ili LaiTa chanclacv, 
tniKiflkwiian. Cr.u.iil«rif<illUM>itaiicti>r.aiUn[aft. TliadlEunKa Imirtai 
Um Ur. aLjbr. ahka U ulM Iha ihiAiKf; 

TIB Lefsr b lulMl wHIi two culunuia oil Iha rlftit band aVIa, for dalHn ud e«il>l 

Th* iniMfolXi of lui •coouiil fnun Uic Da; B<uk wthi Lojer, u 'ao'dKriliad, 
la ciiIImI fjUi^t. ai'd i mark hi Iha niaritn of Uw DayBuuk (Xai U) ijall Iha 
acciHim u IniiArnd. ii called iha Auf Mirl^. 

h la uual ui mark ihi Bni Dai'Bvnk and ihe Sm War arhh Uie laaar A, and auc- 
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SCHOOL BOQKS 

IK HIGH IMPUTE, 

P^MtlHd tt JOrm PRE'mSS, «■■>•■. N H.nmdifnyitlUidt 
iiHilUlcra In /Vm £:n(/a»J.~Ai.ni. Klvla,ilc <ir>J rcH.il, «r N 
U t: U CoLLim. RoamioH. Putt ft Co., nid niiiD Pilt, 
Dmlvh. Tbova* * C»., (lid Bum ft Blioit, Phila-tilphia 
Som, BaliiMfre , Olivii Sriii.i.^'Aoiiy, Ws. s. Pi»u, IVn 
Tuoi, lAfai; «iiil Unix & WwTn, CiMcm/vai. 



Adams' IWcw Aritlmietle, 

I tltf winciidi" of iqiamlAr ^ muBban mre atiil^ttcaUv ciplalnotf and aro- 
r sppliad; ihu.oi-'^' -"■--'— " "".1-.1—.1 1-... -- I.- :. -1...- 



On aiiil lyiitlMtlc nwila of 



ii* Nbw ArlltiniMk" Inin mir Oymniiiluni, ii ni ■» 

S.E t H. E.DWIOHT. 
VtmHtnoiQjmeulm.Ji,. IMSlt. 
Tha bUowinf nodco tun bnn patluVf fiimWhed br Ffflftaor OlmUed, of ¥i)« Cot 
Mr; A. R, ttumt s Dm Sk,-3eini raqDmxl io txpn— mj oplntoh of " idama' 



BaapaethiUr, Ton. DBMSON OUflSTSD. 

larjr clauBiid fall, iiid Lho 'luniJanHnl' winuHl laufh nih wlU muwar tlu pui- 
poaea of a reritli, uidacm lo Al la Iht memoiT llii prliiclplu." 

A VTlwrlc Iks Paruier^ MuHum liLi*: "WsluHitio ■Maaranca of [hii work 
siin imRilDcMHilaFuiku."~"TBiiniiKisauu.(iiiAarTaiinio,aiial>tlc.t 
^ txfiMaai tad ■;oUia«bullTU>|iltid.°— "Wa t¥ipa Um uuiuuik of all vlll ha 

fVoM Ita JWAor 0/ lAa LUtran and Scitxlllb: CEw Rgoj. 

"Buai-w.K.H., Dec, liar. 
"DawRlr,— I luTa amninad, with (nu aatiiluUon, Di. Adama' Mew A rUn [nolle. 
Wa Bpaiytloal sipianaiiooa aro brtof and da»f. HIa arAny DmauL of ilie aiiltjecis ti 



(>.— OrUtaUgbTiiiaiorilitaclnnHiliiFriraBilH.RahaTt, 
wnrr jaw, bbviwbim vnleAM, Thbeh gnaa lo eonflrm eIh loaUrnvn^ of Ihe >fe«fl, 
Dii^ of Nair Hana, who, Io M>, mop after ll wh jntilMiinl, iHIreiuuril K li>ui 
Uidr OyAoaiiuiD, kaUarhii N " (auxriar In atif ellur iMIh nMch Dinf <nii «■ 
qiJlnlod." C*ndlilalaa lur admlaatiia M Dtnmeiith Onllcra *ra nqulnd 10 luio ■ 
Uormiih ksowiedn of tkle arorlr. h lua bean puUiilHi! In tha Canada^ aftar bdiif 
■UpuSuiheliinikiHirnncr i and « lisia nnv behKa u an Kciiunl of iha iior 
IiiailnillaiiBAwnJadIa Oraen, tn the Kai. Jonaa King, Iba "Cfmiuuimn," and Iba 
"ElniMniarrSctHOI," wkh a Ita of Iha l»oka lued. In Iba "SecDiidSHlDn" ef 
IIh PNahman OtM, " Adima' [Neir| ArliUmollc" l> Kudtsd, and la llie " Fliat Sn- 
■Inn" of Ids Si9)ii>a»n Claaa, m tail, "Adami' [Now] AilihniaUc Anlalud,"— 

jr. a. aauiiKi. 

"Thaleioollgnlwark, Aoua'Nnr Aunmno, baa baan iniMiilMd la Ihe Ca- 
ladaa, and laUlr tnuwlncnl lumUie HiariDnarii Gcluala in firHCa. Ttn wiirk dr 
attxi ll b li a lUndird una uf iu clis, anil In our opinion la pnttrahle 1i< Col> 
buni'd orSmilb'a: the beat a>nioo of tha l4U«r, Inrfaad, apaufa IB ba bpffnwad CaD« 
ldaiM."-Clanwm( Bagh^ B^ 11, ISW 
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■■ AdWoi' Nn AriUiiHUe b, wa Mhn, nan fnanllT 
SeJ/Ht* FaiU Jiurnal, 1 3! 



■■d la «• UbIh< Si 



iHUrft>ariir"Sn1Ui'i ArhhnMIJe" tiuntaniUiBB 
■T» miai nan Daaii wuuj i(iH»ant of Aa tbariia «kicli ban iMa baia m^ 

EC^Tha Seknl CalDinMn»n oTTiRiual, ■ppntotad bj Iht LuWitun. u OK* 
laciuiuuaiidtil Ailuna' Haw AdUuuMki u ba uatd Id all At achuda b Ihat Suaa. 



Hale'i (Premian) History of U. Ste(«s. 

Toihia Hkunr waaawv^ed, br Uia AnHilcan Acadcminf Uuipfaaaa' 
lallra,>pnM»afMnaiid«cridDi»U. Ittw bagn fcrnab^ M^tad 
_.,. ■-" --— InUnUiillada— .:-....- =-^- 



ih Baiiawan ban apokiB wmli la Iw pc^H. UlaMir 

, tjhxwumiDiiiia&Kih. la ^ Oa lalaa wnaud n 

>iiautSO,nnai»plaa,aiHlUi(i«la alacaliaabiaaaHUDUr iBCMdoc. nalaadw 
Mgntktr Bapuduv)' Mf • oC It: 
"Thn nor; li naailf lold 1 Uh aifla k Ad|iI< Md panplcotiai Mwalananqr 

JCTEirilf l^UIONS, or Ibe Cbilb'i Fnur Bmmko B««c, 

Bf J, E.Sii[TB.~Ttil>llulii woi*.*tilchciKibatM. al Man. b parnHui^ caliir 
laud 10 lutomt aod loauocl *an ■nail ahUdraD, baflDBhir w raqd wKhim sp^iiuf. 
Tbc liaaona ciHuin biomI; dT alnn mil eaaj wurda and aanUDca Manf af iSl 
iHHHan tDin;feaaaao(iteiilt>dlli» AHd,aiidukuilh)mihupopUkr ndl 
Uu Juianita VI*ctUtKj. 

EAST LE8MWt,inRM(liag,(2dBocd[,)faTt]ienKofTanac 

Claaaaa ki Cauaun Schaoli, !>; Bh. Imwut Laivrrr, SdW of the Kew York Elan- 

Slid. TMa pspulu work i> ncm niry uunaltelT uaad in Naw Enatand and Naiv 
irk. Iniawi"lMani>adlila t>»ik"<>UM>nainDiAnaadHL ll frhigWrnnv 
nenriad b> Bar. Dr. WLUwd, aalhor af a aBria <rf pnpidaT achmil teob, W PnC 
Gomrtch ar Nan Ib'an, Pmt Koabmak of A-tAnH CaUaga, Rai. John Woi« 
nr NiwpoR, Bit. E. S. Andiiwi and Aa Kijea, Eiq. o< Pnuief , Vl— BauH prtaa 

SEQUEL TO BAST AHV POPULAR LESSORI ; (3d 

Bm*^ uSateclknofBaHHBglMaoHte-GBBiBnScbootiidaatgBaillobanaed^M 
Eaij Laaaona Id Raadlaf, Antkan PapidaT Lcaaooa, IkMiiii Baadinf l4Bnna, aol 
Wkar worka at a ainlUir lank. " Iba HM tonka v* nad can utttt ba fcrtsuan, lur 
ilM monla iba/ Inculcaia ba •iadlDaud."~nlfii*ar. Bf Bar. L. V. ImtuB, an- 
tlHraruia LiuiaiT ud SdaatUc CkM BaA, nd NoRh Aaacleaa ^aUli« Book. 
The ariactiana an piira, U^j Intanatbii, aad aach i ma nM y aaan antw ba <baa< 
In oihar raadlof booka. Tka wotk la jiiat tiM ttiat (br adnnaad claana la com- 
mon achoola, and aa aiKh la apnirond by aanni aailDau HWaen of tkaSo^at nd 
loalrutUB.— Prka onlr St cla. Mall, iu ffm. 
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'. Lm W. LaoHiao— ambndni [ha l«diD(lkctatDdBriDe)pl«aof gciaoea, ■■ 
laairaMJ by bandaODM •ufnTlnfa, mtb worda cipUbHd K ine baada of Iba ckapiaik 
■od quaaUona innaiad ftr imniliiWI^ ; daalgnad aa anrciaaa Ibi tha nadinf aa« 

commoa acbool aducailoa. Paw booka fnm tha Amencuk pma ban laca&nd 
hlfhar or non danmd neonOHndaUoaa, Eroa tha flnt Uunir chancun. Ta 

Ba«daaly»aatl«inta"" ' ~ ~ -.-... .-- 

Journal of Edncatlaa, 
tba Maw ArillnBaiic, ^ 
a«. epaAMaaibiirar 
(ba Q«(iaL— FuU beosd, 
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